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Boston,  Jan.  11,  1893. 

To  the  Honorable  Senate  ami  House  of  Representatives. 

Ill  accordance  with  chapter  212  of  the  Acts  of  1882  I have 
the  honor  to  present  the  Tenth  Annual  Repoi’t  of  the  Board 
of  Control  of  the  State  Agricultural  Experiment  Station, 

W.M.  K.  SESSIONS, 

Secretary. 
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TENTH  ANNUAL  REPOKT  OF  THE  HIRECTOR 


OF  THE 


MASSACHUSETTS  STATE  AGHICULTURAL 
EXPEIHMENT  STATION, 

AjMHerst,  mass. 


To  the  Honorable  Board  of  Control. 

(textlemex  : — The  genorul  condition  of  tlie  St:it«‘  A^ri- 
cultnvid  Experiuicnt  Station  may  l)c  considered  to-day  to  de 
as  satisfactory  as  at  the  close  of  tlic  })rccedini2:  year. 

The  l)uildinus  arc  on  the  whole  in  a fair  state  of  preserva- 
tion, considering  their  respective  ages  and  }>revions  con- 
ditions. 

Tlie  arrangements  for  experiments  in  stock  feeding  have 
been  improved  in  various  directions,  to  })rovide  for  actual 
trials  regardinu'  the  rate  of  diwstihilitv  of  some  new  feed 
stutfs. 

The  numher  of  silos  has  been  increased  to  three,  to  admit 
of  contem})oraneons  observations  with  ditferent  kinds  of 
ensilage. 

The  out  lit  in  apparatus  of  the  chemical  laboratory  has 
been  materially  enlarged,  to  meet  the  growing  demand  for 
the  analyses  of  dairy  products,  of  imitations  of  butter,  and 
of  commercial  feed  stutfs. 

A favorable  season  has  contributed  largely  towards  a 
satisfactory  termination  of  a scries  of  held  experiments. 

The  ditferent  lines  of  observation  from  time  to  time 
l)resented  for  your  consideration  and  endorsement  have 
received  their  due  attention  to  the  full  extent  of  existing 
resources,  and  as  far  as  circumstances  have  rendered  it 
practicable. 

The  co-operative  tests  in  the  vegetation  house  regarding 
the  effect  of  different  kinds  and  combinations  of  plant  food 
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on  the  general  character  of  certain  field  and  garden  crops, 
as  well  as  on  certain  characteristics  of  the  roots  of  legu- 
minous plants,  have  added  a new  and  interesting  feature  to 
the  Avork  of  the  station. 

I'rof.  J.  E.  Humphrey  has  continued  his  ol)servations 
regarding  certain  diseases  of  gai’den  crops  and  fruits.  A 
descri[)tion  of  his  work  concei’ning  some  diseases  of  the 
cucumber,  the  black-knot  of  the  plum,  etc.,  accompanied 
by  interesting  illustrations,  form  a part  of  this  report, 
I ‘art  H.,  10.  ' 

Dr.  J.  1).  Lindsey,  a graduate  of  the  Massachusetts 
Agi’icultural  College,  and  fi)rmer  assistant  in  the  Massachu- 
setts State  Experiment  Station,  Avho  has  lately  closed  a 
three-years  eourse  of  study  at  the  Ilniversity  of  Gottingen 
and  Zurich,  and  whose  services  have  been  seenred  by  a vote 
of  the  Board  at  the  July  meeting,  has  entered  upon  his 
duties  as  associate  chemist.  The  supervision  and  manage- 
ment of  the  stock-feeding  department  has  been  assigned  to 
him  as  his  si)eeial  duty. 

Tlui  work  carried  on  at  the  station  during  the  past  year, 
1S!I2,  has  been  reported  in  detail  upon  the  succeeding  pages 
in  the  following  order  : — 

O 


P A II  T I . 

Gn  Feeding  Exeeuiments. 

I.  Feeding  experiments  with  milch  cows  (two). 

1.  Winter  feeding  experiments  witli  milch  cows  : — 

Dent  corn  vs.  sweet  corn. 

Corn  meal  vs.  maize  feed  (Chicago). 

2.  Summer  feeding  exiieriments  witli  milch  coavs  : — 

Creen  feed;  Kye,  Canada  ])eas  and  oats,  summer  vetch 
ami  oats,  fodder  corn  and  serradella. 

Crain  feed  : Wheat  bran,  ljulfalo  gluten  feed,  cotton-seed 
meal. 

3.  Creamery  record  of  the  station  for  1891  and  1892. 

4.  Analyses  of  milk  of  different  breeds  of  cows  by  Babcock 

mode. 

5.  Discussion  on  fodder  articles  and  fodder  sujiplies  ; — 

Home-raised  fodder  articles 
Commercial  feed  stuffs. 

6.  Analyses  of  fodder  articles  made  at  the  station  in  1892. 
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II. 

III. 

IV. 

V. 


Feeding  experiments  with  steers  (two). 

Feeding  experiments  with  lambs. 

Feeding  experiments  with  pigs  (two). 

Compilation  of  the  amount  of  digestible  nutrients  consumed 
daily  in  the  different  feeding  experiments  made  at  the 
station,  1886-92,  l)y  Dr.  .1.  B.  Lindsey  : — 


1.  Milch  cows. 

2.  Steers. 

3.  Lambs. 


Part  II. 

On  Field  Experiments  and  Opservations  in  Vegetable 
Physiology  and  Pathology. 

1.  Field  experiments  to  ascertain  tlie  effect  of  the  exclusion  of 

every  form  of  nitrogen  containing  mauurial  matter  from 
the  fertilizer  applied  for  the  production  of  a leguminous 
crop,  soja  bean,  on  its  jueld  per  acre  (Field  A). 

2.  Field  experiments  with  prominent  varieties  of  grasses  and 

with  grass  mixtures  under  fairly  corresponding  circum- 
stances (Field  B). 

3.  Field  experiments  regarding  the  effect  of  different  combina- 

tions of  commercial  fertilizers  on  the  yield  of  some 
prominent  garden  crops  (Field  C). 

4.  Observations  regarding  the  ada[)tation  of  a variety  of  more 

or  less  reputed  fodder  plants  new  to  our  section  of  the 
country  (Field  D). 

5.  Field  experiments  with  different  commercial  phosphates  to 

study  the  economy  of  using  the  cheaper  natural  phos- 
phates or  the  more  costly  acidulated  phospliates  (Field  F). 
G.  Field  experiments  with  mixed  forage  crops  for  green  fodder 
and  hay,  vetch  and  oats,  Canada  peas  and  oats,  soja 
bean,  serradella,  fodder  corn  (Fields  G,  H and  I). 

7.  Observations  on  permanent  grass  lands  (meadows). 

8.  Report  on  general  farm  work. 

9 Report  of  Prof.  Janies  E.  Humphrey  on  various  diseases  of 
plants,  with  observations  in  the  field  and  vegetation 
house. 
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P A K T III. 

SpECLVL  AVoRK  IN'  THE  ClIEMICAE  LABORATORY. 

I.  Communication  on  commercial  fertilizers. 

1.  General  introduction. 

2.  Laws  for  the  regulation  of  trade  in  commercial  fertilizers. 

3.  List  of  licensed  manufacturers  and  dealers  from  May  ] , 1892, 

to  May  1,  1893. 

■t.  Analyses  of  licensed  fertilizers  (185). 

5.  Analyses  of  commercial  fertilizers  and  manurial  substances 
sent  on  for  examination  (114). 

(j.  Miscellaneous  analyses  (9). 

II.  Analyses  of  milk  sent  on  for  examination  (113). 

III.  Analyses  of  water  sent  on  for  examination  (109). 

IV.  Compilation  of  analyses  made  at  Amherst,  Mass.,  of  agri- 

cultural chemicals  and  refuse  materials  used  for  fertil- 
izing purposes. 

V.  Compihition  of  analj’ses  made  at  Amherst,  Mass.,  of  fodder 
articles,  fruits,  sugar-producing  plants,  dairy  prod- 
ucts, etc. 

jSleteoroJoglcal  Ohseyvations. 

Tlic  periodical  j)nl dications  of  the  station  have  been  as 
frcijucnt  as  in  preceding  years;  four  bulletins,  from  ten  to 
eleven  thousand  copies  each,  and  ciglit  circulars  of  official 
analyses,  seven  thousand  co[)ies  each.  The  interest  in  these 
j)ublications  is  steadily  increasing  on  the  part  of  farmers, 
and  the  growing  interest  of  the  press  is  well  illustrated  by 
our  numerous  exchanges  of  periodical  publications  from 
home  and  abi-oad,  as  may  be  seen  from  a subsequent 
statement. 

It  gives  mo  })leasure,  before  concluding,  to  express  to  you 
my  due  ap})reciation  of  the  faithful  and  substantial  supi)ort 
I have  received  from  all  i)arties  engaged  with  me  in  the 
work  accomplished  at  the  station.  With  the  assurance  of 
my  sincere  tluudcs  for  your  kind  encouragement  and  indul- 
gence, })ermit  me  to  sign. 

Yours  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  Massachusetts  State  Agricultural  Experiment  Station. 


PART  I. 


OX 

FEEDING  EXPERIMENTS. 


I. 

ii. 

III. 

IV. 
V. 


Feedixg  Expepjmexts  avith  Miech  Coaas  (tavo). 

Feeding  Experiaiexts  aaith  Steeps  (tavo). 

Feeding  Experiaients  avith  Laaibs. 

Feeding  Experiaients  avith  Pigs  (tavo). 

COAIPILATION  OF  THE  AaIOFNT  OF  DIGESTIBLE  XuTRI 
ENTS  CONSUAIED  DaILY  IN  THE  DIFFERENT  FeED 

ING  Experiaients. 
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I. 


EKEl  )I NG  EXPERUMENTS 


WITH  MILCH  COATS 


(TWO). 


1891-92. 


1.  Winter  feeding  experiments  with  milch  cows  : — 

Dent  corn  vs.  sweet  corn. 

Corn  meal  vs.  maize  feed  (Chicago), 

2.  Summer  feeding  experiments  with  milch  cows:  — 

Green  feed  : Rye,  Canada  peas  and  oats,  summer  vetch  and  oats, 
fodder  corn  and  serradella. 

Grain  feed  : Wheat  bran,  Buffalo  gluten  feed,  cotton-seed  meal. 

3.  Creamery  record  of  the  station  for  1891  and  1892. 

4.  Analyses  of  milk  of  different  breeds  of  cows  by  Babcock’s 

mode. 

f).  Discussion  on  fodder  articles  and  fodder  supplies. 

Home-raised  fodder  articles. 

Commercial  feed  stuffs. 

G.  Analyses  of  fodder  articles  made  at  the  station  in  1892. 

InlrodnctUm.  — From  preceding  annual  reports  it  may  l)e 
noticed  tliat  of  late  our  attention  lias  been  directed  totvards 
actual  feeding  trials  with  a series  of  concentrated  commer- 
cial feed  stuffs  comparatively  new  in  our  local  markets. 
Their  more  general  appearance  in  recent  times  rendered  it 
desiralile,  in  the  interest  of  our  dairy  industry,  to  ascertain 
their  comparative  feeding  effects,  as  well  as  their  special 
economical  merits,  in  our  present  conditions  of  food  sup- 
plies for  the  ])roduction  of  milk  and  of  meat. 

These  articles  were  as  a rule  compared  wdth  each  other  as 
well  as  with  other  standard  feed  stuffs,  as  far  as  practicable 
under  otherwise  corresponding  circumstances.  They  were 
usually  fed  in  connection  with  the  same  kinds  of  grain  feed 
iuid  of  coarse  fodder  articles. 

The  results  obtained  with  Chicago  gluten  meal,  old  and 

O O ' 
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new  process  linseed  meal,  dried  brewer’s  grain  when  fed  in 
connection  with  corn  meal  or  corn  and  cob  meal  or  wheat 
bran  or  cotton-seed  meal,  or  as  substitutes  of  oue  or  the 
other  of  these  articles,  have  already  been  described  iu 
previous  re[)orts  (VIII.  and  IX.). 

During  our  last  trials  Chicago  maize  feed  and  Buffalo 
gluten  feed  have  served  as  a new  constituent  of  our  grain 
feed  ration  for  all  classes  of  aiumals. 

It  has  been  our  aim  to  secure  genuine  articles  of  both 
descriptions.  The  exceptionally  high  j)rice  of  corn  meal  at 
the  beginning  of  the  3"ear  (thirty  dollars  a ton)  rendered  it 
advisable  to  look  for  some  cheaper  suitable  commercial 
feed  stuff,  which  might  serve,  in  combination  with  other 
current,  concentrated  commercial  feed  stuffs,  as  a sub- 
stitute for  the  former.  Our  results  are  on  the  whole  (juite 
encouraging,  as  may  be  seen  from  an  examination  of  our 
subse<juently  described  feeding  experiments  with  various 
kinds  of  animals. 

1.  Winter  Feeding  Experiments  mmtii  INIilcii  Coms. 

Noveniber,  1891,  to  2Tarch,  1892. 

[Dent  corn  rs.  sweet  corn;  corn  meal  vs.  maize  feed  (Chicago).] 

The  exiicriments  here  under  discussion  tvere  ])lanned  for 
the  purpo.se  of  com[)aring  the  food  value  of  a reputed 
variety  of  “ dent  corn”  with  that  of  a standard  variety  of 
“ sweet  corn,”  when  used  as  the  ])rincii)al  coai’.se  fodder 
constituent  in  the  daily  diet  of  milch  cows,  cither  in  the 
form  of  “ ensilage,”  or,  iu  a more  advanced  state  of  growth, 
in  that  of  “ stover.”  “ Pride  of  the  North  ” mtis  selected  as 
the  rc[)resentative  of  dent  corns,  and  “ StoM^ell’s  Evergreen” 
as  that  of  sweet  corns  ; both  kinds  of  corn  were  used  in  alt 
cases  in  corresponding  stages  of  growth. 

The  exceptionally  high  market  price  of  the  corn  meal  at 
the  beginning  of  our  ex[)criment  (thirty-one  dollars  per  ton 
of  two  thousand  pounds)  rendered  its  substitution  in  the 
daily  diet  of  milch  com’s  desirable  for  economical  reasons. 
The  Chicago  variety  of  “maize  feed  ” v’as  chosen  for  that 
purpose.  This  comparatively  nexv  feed  stuff’  is  oue  of  the 
waste  products  of  corn  obtained  iu  connection  vith  the 
manufacture  of  R'lucose  suR'ar.  The  “maize  feed  ” sold  at 
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the  time  at  twcnty-tive  dollars  per  ton  of  two  thousand 
})Ounds.  The  commercial  Audue  of  its  fertilizing  constitu- 
ents, nitrogen,  phosphoric  acid  and  potash  exceeded  those 
contained  in  the  corn  meal  from  six  to  soven  dollars  per  ton, 
making  a dilference  at  the  time  of  twelve  dollars  in  the  net 
cost  of  both  kinds  of  line  or  grain  fc'ed.  A successful 
attempt  at  using  “maize  fcc(l  ” in  ])lac(' of  corn  meal  in  the 
daily  diet  of  milch  cows  coidil  not  fail  to  secure  a material 
nHluctiou  in  the  net  cost  of  the,  grain  feed  portion  of  the 
dalh/  fodder  ration. 

Erom  six  to  eight  cows,  grades  of  various  descriptions 
and  of  dilferent  milking  })eriods,  avci'c  selected  for  the  trial. 
Some  of  these  animals  served  a shorter  period  than  others, 
on  account  of  a too  far  advanced  stage  of  lactation.  Our 
record  on  this  occasion  is  confined  to  four  cows,  Avhich  took 
part,  with  hut  one  exception,  from  the  beginning  of  obser- 
vation. 

1.  History'  of  Coivs. 


NAME  OK 

C'OW. 

JiltblKl). 

Age 

(Years). 

L.\s'i'  Ca 

I,F  DKori'KD. 

Daily  Yield  of 
rMilk  at  liogin- 
niiig  of  Trial 
(Quarts). 

Number  of  [ 
1 Months  on  Trial,  j 

Clarissa,  . 

Grade  Shorthorn, . 

s 

June 

2,  1891, 

7-S 

1 

Cora, 

Grade  Jersey, 

8 

Mar. 

11,  1801, 

9-10 

5 

Lucy, 

Grade  Ayrsliire,  , 

G 

Apr. 

IG,  1S91, 

11-12 

5 

Gem, 

Grade  Shoi’thorn, . 

b 

Dec. 

G,  1891, 

11-15 

3^ 

2.  Description,  of  Fodder  Articles. 

The  (jrain.  feed p)ortion  of  the  daily  diet  consisted  at  ditler- 
ent  times  either  of  corn  meal,  xcheat  hran  and  maize  feed 
(Chicago),  or  of  maize  feed,  wheathran  and  cottonseed  meal. 

'iflie  mechanical  condition  of  these  rairions  feed  stntfs  was 
g(»od,  and  their  chemical  composition  in  every  case  a fair 
one,  as  may  be  seen  from  an  abstract  of  the  average  residt 
of  onr  analyses.  The  Chicago  maize  feed  Avas  ot  a some- 
Avhat  coarser  texture  than  either  of  the  other  articles.  It 
represents  the  dried  grain  residue  of  the  maize  kernels  alter 
the  princi[)al  part  of  its  starchy  material  has  been  remoA'cd, 
and  contains  more  or  less  of  the  broken-np  skins  of  the 
kernels. 
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Analyses  of  Fine  Feed  used. 
[Grain  Feed  ] 


Food  Analyses. 

Coni 

:Meal. 

Wieat 

Bran. 

Maize 

Feed. 

Cotton- 
seed Meal. 

Moisture  at  lOO'^  C.,  . 

13.26 

10.01 

8.70 

7.05 

Dry  matter, 

86.71 

89.99 

91.30 

92.95 

100.00 

100.00 

100.00 

100.00 

A7ialyses  of  Dry  Matter. 

Crude  ash,  ..... 

1.72 

6.58 

0.78 

5.10 

“ cellulose,  .... 

2 . 28 

11.77 

7 . 97 

6.15 

“ fat,  ..... 

1.90 

5.01 

7.37 

13.82 

“ jjrotein,  .... 

12.91 

18.06 

27.55 

38.79 

Non-nitrogenous  e.xtract  matter,  . 

78.16 

58.55 

56.33 

35.81 

100.00 

100.00 

100.00 

100.00 

Fe rtil iz i ng  Co nstituents. 

[Nitrogen  lu  cents,  phosphoric  acid  5.J  cents,  potassium  oxide  4,[  cents,  per  pound] 


Fertilizeu  Analyses. 

Corn 

Meal. 

^Vheat 

Bran. 

Maize 

Feed. 

Cotton- 
seed Meal. 

INIoisture,  ..... 

13.26 

10.01 

8.70 

T.Od 

Nitrogen, 

1.79 

2.60 

1.03 

5.77 

Phosphoric  acid,  .... 

0.71 

2.85 

0.70 

2.33 

Potassium  oxide,  .... 

0.11 

1 .63 

0.13 

1.72 

Valuation  jjer  2,000  pounds,  . 

f 6 . 55 

fl2  10 

$13  25 

$21  12 

The  coarse  feed- stuffs  used  in  the  daily  diet  consisted  on 
this  occasion  either  of  a good  English  hay  with  sugar 
beets,  or  of  one-fourth  of  a daily  ration  of  a good  English 
hay  with  all  the  ensilage  the  animal  would  consume,  or  of  a 
well-cured  corn  stover.  The  hay  consumed  throughout  the 
exiteriment  was  of  the  same  fair  quality. 

The  corn  ensilage  was  obtained  in  part  from  a dent  corn 
variety,  “ Pride  of  the  North,”  and  in  part  from  a sweet 
corn  variety,  “ Stowell’s  Evergreen.”  The  same  varieties 
of  corn  furnished  the  corn  stover.  Both  kinds  of  corn  were 
of  a corresponding  stage  of  gro^vth  when  secured  for  the 
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})ro(Iuction  of  ensilage  or  of  stover.  In  case  of  ensilage, 
the  corn  was  cut  in  both  cases  when  the  kernels  began  to 
glaze  ; the  whole  ])hint  was  reduced  to  ])ieces  from  one  to 
one  and  one-half  inches  in  length,  before  being  tilled  into  the 
silo.  The  latter  was  tilled  as  rapidly  as  the  supply  of  mate- 
rial admitted.  Both  silos  were  covered  in  Ihe  same  way 
(see  })revions  report).  They  were  of  the  same  size  and 
contained  about  the  same  (jnantily  of  cut  ensilage  corn 
(whole  i)lant). 

The  corn  stover  was  obtained  in  both  instances  from  the 
matured  crops,  which  were  cut  about  ten  days  later  than  for 
ensilage.  The  ears  Avere  separated  from  the  stalks  and 
the  latter  carefully  field-cured,  and  subsequently  cut  in  a 
similar  Avay  as  the  ensilage  for  the  silo,  l)efore  being  fed. 
The  stover  from  sweet  corn  retained  under  otherwise  corre- 
sponding circumstances  more  moisture  than  that  from  the 
dent  corn  ; it  Avas  for  this  reason  more  liable  to  mould  than 
the  former.  The  ensilage  from  sweet  corn  Avas,  hoA\"eA"er, 
fully  equal  in  color  and  flavor  to  that  from  the  dent  corn. 
Both  Avere  highly  relished  l)y  the  animals  on  trial. 

The  cliemical  composition  of  the  scA'cral  coarse  fodder 
articles  used  in  our  experiment  is  stated  in  the  folloAving 
tabular  record  : — 


Analyses  of  Coarse  Fodder  Articles  used. 


Ft)or)  Analyses. 

Hay. 

* Sweet 

Gorn 

Stover. 

t Dent 

(kjrn 

Stover. 

* Sweet 

Corn 

Ensilage. 

fDent 

Corn 

Ensilage. 

Sugar 

Beets. 

Moisture  at  100^  C , , 

9.72 

41.62 

20.10 

84.30 

79.92 

85.27 

Dry  matter, 

90.28 

58.38 

79 . 90 

15.70 

20.08 

14.73 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Analyses  of  Dry  Matter. 

Crude  ash,  . 

r. . 4,3 

9.70 

0.12 

6.32 

4.99 

5.95 

“ ceilulosc, . 

32.28 

37.79 

.33.72 

29.32 

27.19 

6.49 

“ fat,  . 

2.49 

2.44 

2.51 

7.. 36 

3.29 

0.66 

“ protein,  . 
Non-nitrogenous  ex- 

9.54 

0.08 

7.75 

7.86 

8.29 

10.97 

tract  matter,  . 

49.20 

43.93 

49.90 

49.14 

56.24 

75.93 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

* Stou'eU’s  Evergreen.  f Pride  of  the  North. 
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Fertilizing  Constituents. 


[Nitrogen  15  cents,  phosphoric  acid  5^  cents,  potassium  oxide  cents,  per  ponnd.] 


Fehtilizkk  Analyses. 

ILiy. 

Sweet 

Corn 

Stover. 

Dent 

Corn 

Stover. 

Sweet 

Corn 

Ensilage. 

Dent 

Corn 

Ensilage. 

Sugar 

Beets. 

Moisture,  . 

9.72 

41.62 

20.10 

84.30 

79.92 

85.27 

Nitrogen,  . 

l.;58 

0.57 

0.99 

0.20 

0.27 

0.26 

Phosphoric  acid. 

0.36 

0.20 

0.29 

0.087 

0.14 

0.10 

Potassium  oxide. 

1..57 

1.00 

1.40 

0.41 

0.33 

0.48 

Valuation  ])er  2,000 
pounds,  . 

f.5  9.5 

f2  S3 

$4  55 

$1  06 

$1  26 

$1  32 

3.  3>Iode  of  Feeding. 

The  time  occu[)ied  l)y  the  experiment  is  divided  into  five 
feeding  [teriods,  varying  from  two  to  live  Aveeks  in  length. 
The  total  weight  of  the  dailg  grain  feed^  intion  remained  the 
same  throughout  the  entire  trial,  namely,  nine  grounds.  This 
amount  consisted  during  the  tirst  feeding  period,  November 
8 to  NoA'ember  23,  of  three  [tounds  each  of  maize  feed  (Chi- 
cago), wheat  Itran  and  corn  meal,  and  during  the  remaining 
four  feeding  periods  of  three  j)Ounds  each  of  Chicago  maize 
feed,  Avheat  bran  and  cotton-seed  meal.  One-half  of  the 
daily  grain  feed  ration  was  fed  at  the  time  of  milking  in  the 
morning  with  one-half  of  the  coarse  feed,  and  the  other  half 
Avith  the  remainder  of  the  coarse  feed  at  the  milking  time 
toAA'ard  evening. 

The  total  amount  of  the  daily  coarse  feed  ration  de[)ended 
on  the  individual  appetite  of  the  animals,  and  on  the  char- 
acter of  the  fodder  articles  fed.  During  the  tirst  feeding 
period,  Avhen  English  hay  and  sugar  beets  constituted  the 
daily  coarse  feed  ration,  the  daily  consumidion  of  roots  A\as 
limited  per  head  in  all  cases  to  hfteen  [)ounds,  Aidiile  the 
daily  quantity  of  hay  consumed  Avas  decided  by  the  a|)[)etite 
of  the  animal,  varying  in  ease  of  different  animals  from 
tAA^eh'e  to  sixteen  pounds. 

During  the  second  and  the  third  feeding  periods  nothing 
but  corn  stover  served  as  coarse  feed  in  the  daily  diet.  The 
amount  of  stoA'er  from  StoAvell’s  Evergreen  sAveet  corn  con- 
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sunied  per  day  has  varied  in  case  of  difterent  animals  from 
twelve  and  one-half  to  seventeen  pounds  per  head  ; while 
the  daily  consumption  of  the  stover  obtained  from  the  dent 
corn  variety,  Pride  of  the  North,  has  Aairied  per  head  from 
ten  to  thirteen  and  one-half  pounds.  The  dilference  in  the 
amount  of  both  kinds  of  stover  consumed  is  evidently 
mainly  due  to  their  different  state  of  moisture,  as  may  be 
noticed  by  com[)aring  in  both  cases  the  total  amount  of  dry 
matter  contained  in  the  daily  diet  consumed  during  the 
second  and  third  feeding  periods. 

Corn  ensilage  and  English  hay  constituted  the  coarse  fod- 
der of  the  daily  diet  during  the  fourth  and  fifth  feeding 
periods.  'I'lie  amount  of  English  hay  fed  ])er  day  in  this 
connection  was  limited  in  all  cases  to  live  ])onnds  per  head; 
that  of  both  kinds  of  the  ensilage  was  governed  by  the 
aj)})etite  of  each  animal.  Lent  corn  ensilage  was  fed  in 
connection  with  English  hay,  as  stated  during  the  fourth 
feeding  period,  and  the  ensilage  from  the  sweet  corn  during 
the  tiftli. 

The  daily  consumption  of  the  ensilage  from  the  sweet 
corn  varied  per  head  in  case  of  different  animals  from 
twentj'-four  to  forty -three  pounds,  and  that  of  the  ensilage 
from  the  sweet  corn  from  thirty-live  to  tifty-threc  pounds. 
This  difference  in  the  weights  of  both  kinds  of  ensilage  con- 
sumed in  case  of  the  same  animal,  is  materially  due  to  the 
same  circumstance  as  has  been  })ointed  out  })reviously  with 
reference  to  similar  facts  noticed  concerning  the  consump- 
tion of  ]>oth  kinds  of  corn  stover.  The  ensilage  of  the  dent 
corn  contains  twenty  per  cent,  of  dry  vegetable  matter  and 
eighty  ])er  cent,  of  water,  and  the  ensilage  of  the  sweet 
sixteen  })er  cent,  of  dry  vegetable  matter  and  eighty-four 
per  cent,  of  Avater.  The  cows  were  watered  twice  a day, 
about  two  hours  after  feeding  time. 

The  daily  fodder  rations  below  described  represent  the 
average  comjwsition  of  the  daily  diet  used  per  head  during 
the  stated  live  succeeding  feeding  periods. 
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Average  Composition  of  the  Daily  Fodder  Rations  used  during  the 
Five  Successive  Feeding  Periods  {1891-92) . 


I. 

ir. 

November  8 to  November  23. 

December  4 to  December  23. 

Corn  meal  (pounds), 

3.00 

Wheat  bran  (25ounds), 

3.00 

Wheat  bran, 

3.00 

Maize  feed. 

3.00 

Maize  feed. 

3.00 

Cotton-seed  meal. 

3.00 

Hay, 

14.35 

Sweet  corn  stover,*  . 

14.56 

Sugar  beets. 

15.00 

Xutritive  ratio,  . 

1:4.61 

Xutritive  ratio,  . 

1:6.65 

Total  cost  (cents). 

15.04 

Total  cost  (cents). 

26.18 

Manurial  value  obtainable. 

7.29 

Manurial  value  obtainable, 

9.48 

Xet  cost,  .... 

7 .75 

Net  cost,  . . . . 

16.70 

III. 

IV. 

December  26  to  January  13. 

January  IT  to  February 

23. 

Wheat  bran  (pounds). 

3.00 

Wheat  bran  (jjounds). 

3.00 

Maize  feed. 

3.00 

IMaize  feed. 

3.00 

Cotton-seed  meal. 

3.00 

Cotton-seed  meal. 

3.00 

Dent  corn  stover,f 

12.06 

Hay,  ..... 

5.00 

Xutritive  ratio,  . 

1:4.63 

Dent  corn  ensilage,  . 

32.00 

Total  cost  (cents). 

14.42 

Xutritive  ratio,  . 

1:4.64 

IManurial  value  obtainable. 

7.84 

Total  cost,  .... 

19.15 

Xet  cost,  .... 

6.58 

Manurial  value  obtainable. 

8.46 

Xet  cost,  .... 

10.69 

Y. 


February  27  to  March  23. 


Wheat  bran  (pounds) , . . . . 

. 3.00 

Maize  feed, 

. 3.00 

Cotton-seed  meal, 

. 3.00 

Hay, 

5.00 

Sweet  corn  ensilage,  .... 

. 41.. 39 

Xutritive  ratio, 

1:4.80 

Total  cost  (cents), 

. 20.32 

^Manurial  value  obtainable. 

. 8.60 

Xet  cost, 

. 11.72 

* Stowell’s  Evergreen. 


t Pride  of  the  North. 
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4.  Cost  of  Feed. 

The  coininercial  valuation  of  the  previously  described 
daily  average  fodder  rations  duriii”;  the  live  feeding  periods 
t)f  our  expci-iinent  is  based  on  the  below-stated  contempo- 
rary local  price  of  the  various  fodtler  articles  used  in  their 
composition  : — 


Local  Market  Cost 


Ton  of  the  Various  Articles  of  Fodder  used. 


Corn  meal, $31  00 

\Mieat  bran,  22  00 

Maize  feed, 25  00 

Cotton-seed  meal, 29  00 

English  hay, 15  00 

Sweet  corn  stover,  .........  5 00 

Dent  corn  stover, 5 00 

Sweet  corn  ensilage,  2 50 

Dent  corn  ensilage,  .........  2 50 

Sugar  beets,  ...........  5 00 


Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Feeding  Teriods. 

I. 

II. 

III. 

IV. 

V. 

Total  cost,  .... 

26.18 

15.04 

14.42 

19.15 

20.32 

IManurial  A’alue  obtainable, 

9.48 

7.29 

7.84 

8.46 

8.60 

Ket  cost,* 

16.70 

7.75 

6.58 

10.69 

11.72 

• Allowing  eight)’  per  cent  of  the  inanurial  value  obtainable  from  the  feed  consumed. 


FoUd  cost  of  eacli  daily  ration  represents  the  sum  of  the 
market  cost  of  the  tjuantity  of  the  different  fodder  articles 
conlttined  in  that  jttirticular  daily  diet. 

Ac/  cost  of  a fodder  tirliclc  reitresents  the  cost  of  the 
tirticle,  less  the  commercitil  Aaltic  t)f  that  ])ortion  of  the 
various  (puintities  of  the  different  essential  fertilizing  con- 
stituents they  contain  Avliich  [)asses  into  the  animal  excre- 
tions, liquid  and  solid,  and  becomes  thus  aAniilable  in  the 
inanurial  refuse  residting  from  its  consumption.  The  value 
of  the  manurial  refuse  obtainable  from  one  and  the  same 
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kind  and  quality  of  fodder  article  depends  on  the  function, 
the  kind  and  the  age  of  the  animal  which  consumes  it.  In 
case  of  milch  cows  it  is  conceded  that  an  allowance  of 
a loss  of  twenty  per  cent,  covers  the  amount  of  nitrogen, 
phos[)horic  acid  and  potash  which  passes  into  the  milk  pro- 
duced, and  is  thus  lost  as  a manurial  resource  of  the  fiirm. 

As  our  various  fodder  articles  quite  freriuenthj  differ  ividehj 
from  each  other  icith  reference  to  the  amount  of  nitrogen, 
phosphoric  acid  and  potash  they  contain,  it  is  hut  natural 
that  the  obtainahle  manurial  value  of  our  different  fodder 
articles  under  otherwise  corresp)onding  circumstances  must 
difer  also  more  or  less  seriously.  The  more  phosphoric 
acid,  potash  and  in  particular  nitrogen  a given  quantity  of 
a fodder  article  contains,  the  more  valuable,  considered  from 
a commercial  stand-point,  is  the  manurial  refuse  resulting 
from  its  use.  The  subsequent  abstract  of  our  fertilizer 
analyses  of  the  ditlerent  fodder  articles  iised  on  the  jwescnt 
oecasion  may  well  serve  as  an  illustration  of  the  previous 
statements. 


Commercial  Valuation  of  Essential  Constituents  contained  in  the  Various  Articles  of  Fodder  used. 
[Nitrogen  15  cents,  phosphoric  acid  oj  cents,  potassium  oxide  4^  cents,  per  pound.] 
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From  previous  discussions  it  vill  be  noticed  that  the 
different  fodder  rations  used  durinir  the  live  feeding  jjeriods 
of  our  last  experiment  varied  seriously  in  regard  to  marTiet 
cost  as  veil  as  to  net  cost.  To  vdiat  })articular  circumstance 
this  result  is  due  deserves  some  special  attention.  'Whether 
it  is  due  to  the  cost  of  the  grain  feed  or  to  that  of  the  coarse 
feed,  and  to  vhat  extent  in  either  case,  is  shown  in  the 
subsequent  tabular  statement. 

Statement  of  the  Cost  of  Fine  and  Coarse  Feed  Portion  of  the  Daily 

Fodder  Rations  used. 

Fine  Feed. 

[Cents.] 


Feeding  Periods. 


I. 

ir. 

nr. 

IV. 

V. 

Total  cost,  .... 

11.70 

11.40 

11.40 

11.40 

11.40 

Manurial  value  obtainable, 

3.90 

5 . 65 

0.65 

5.65 

5.65 

Net  cost,  ..... 

7.30 

5.75 

5.75 

5.75 

5.75 

Coarse  Feed. 
[Cents.] 


Total  cost,  .... 

14.51 

3 . 64 

3.02 

7.75 

8.92 

Manurial  value  obtainable. 

5 . 65 

1.65 

2.20 

3.30 

3.45 

Net  cost,  ..... 

8 . 86 

1.99 

0.82 

4.45 

5.47 

The  market  cost  of  our  grain  feed  ration  is  materially  the 
same  in  all  cases ; the  high  manurial  value  of  maize  feed 
and  cotton-seed  meal  (II.,  III.,  I'\’'.,  Y.),  as  compared  with 
that  of  corn  meal  (I.),  makes  the  net  cost  of  the  former 
two  cents  less  than  that  of  the  latter.  The  pecuniary 
advantages  arising  from  an  intelligent  use  of  corn  stover 
and  corn  ensilage  in  the  dairy  industry,  in  place  of  English 
hay,  deserve  particular  attention.  In  view  of  tliese  results, 
it  may  not  be  out  of  place  to  repeat  a former  advice  : — 
“The  high  market  price  of  two  of  our  most  prominent 
home-raised  coarse  fodder  articles,  first  and  second  cut  of 
u[)land  meadow,  English  hay  and  rowen,  afiects  seriously 
the  degree  of  our  financial  results  in  the  production  of  milk, 
as  far  as  the  cost  of  feed  is  concerned.  AVe  are  in  need  of 
a cheaper  source  of  supply  of  coarse  fodder  substances  than 
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a considerMhle  proportion  of  our  grass  lands,  pastures  and 
meadows,  in  tlu'ir  present  state  of  productiveness,  can  claim 
to  ])e.  More  satisfactory  results  can  be  obtained,  no  doubt, 
in  many  cases  by  turning  inditferently  yielding  dry  grass 
lands,  if  at  all  capable  of  higher  cultivation,  to  account  for 
the  production  of  some  other  suitable  fodder  crops  than 
grasses.  The  good  services  of  dry  fodder  corn,  corn  stover 
and  a good  corn  ensilage,  for  a more  economical  production 
of  milk,  are  deservedly  from  day  to  day  more  generally 
recognized.  However  yratitVing  this  fact  will  be  consid- 
ered,  it  is  not  advisable,  in  the  light  of  past  experience,  in 
a general  farm  managennent  to  raise  one  fodder  croj)  at  the 
exclusion  of  all  others,  however  lucrative  at  the  time  this 
practice  inay  prove  ; such  C(nirse  can  at  best  only  otfer  a 
tem})orary  relief.  The  introdmdion  of  a greater  variety,  in 
particular  of  annual  reputed  fodder  crops,  })romises  a more 
permanent  imjjrovement  in  fodder  supply.  Such  course 
wherever  ado})ted  has  not  only  resulted  in  cheapening  the 
production  of  milk  and  beef,  but  has  proved  to  be  a most 
economical  ^vay  to  raise  the  general  j)roductiveness  of  farm 
lands  to  a higher  standard.” 

Our  local  ex[)erience  with  a variety  of  annual  leguminous 
fodder  crops,  as  vetches,  cow-])eas,  serradella  and  soja  bean, 
has  l)een  very  encouraging.  The  satisfactory  results  obtained 
in  })revious  years  are  fully  conlirmed  year  after  year.  We 
are  raising  the  })resent  season  vetch  and  oats,  Canada  peas 
and  oats,  soja  beans  and  serradella,  partly  for  green  fodder 
and  for  ensilage,  and  })artly  for  hay. 


Quantity  of  Milk  i^roduced  per  Day  (Quarts). 
[One  quart  equals  2.15  pounds.] 


1‘’ki:i>ing  riiUioDs. 

General 

Average. 

Extreme 

Variations. 

T. 

ir. 

JH. 

IV. 

V. 

Clarissa,  . 

Cora, 

bucy, 

(iem, . 

7.  IS 
8.7)7 
9.GS 

5 . 7 G 

7 . 29 
S.OO 
13.  tG 

4.88 

G . G8 
7.73 

1.52 

G.17 

7.73 

13.18 

5.39 

7.79 

12.31 

5.59 

G.82 

8.19 

12.98 

3.72-  8.37 
4.65-  9.77 
6.51-10.70 
11.63-15.11 

Considering  the  period  of  lactation  in  the  case  of  each  ani- 
mal, the  decline  in  yield  of  milk  as  the  time  of  observation 
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advances  seems  to  be  normal.  Cow  No.  4,  “Gem,”  was 
somewhat  indisposed  during  the  third  feeding  period,  refus- 
ing; for  a week  or  two  to  eat  her  customarv  amount  of  feed : 
the  yield  of  milk  fell  off,  and  is  for  this  reason  not  recorded 
here.  As  soon  as  she  began  to  consume  again  the  regular 
fodder  ration,  the  yield  of  milk  with  reference  to  quantity 
was  normal  ; yet  its  quality  had  suffered  a serious  change  in 
solids,  as  will  be  noticed  from  the  following  record  of  analy- 
ses of  morniim’s  milk  : — 

O 


Analyses  of  Milk  during  Different  Feeding  Periods. 


[Per  Cent.] 


1891-92. 

Clarissa. 

Cora. 

Lrov. 

Gem. 

Solkls. 

Fat. 

Solids. 

1 

Pat. 

Solids. 

Fat. 

Solids. 

Fat. 

Period  II. : — 

j 

1 

December  S,  . 

15.12 

5.96 

14.06 

5.17 

13.68 

4.66 

— 

_ 

December  15,  . 

16.96 

5 . 15 

: 13.39 

4.34 

12.  SI 

4.77 

13.93 

4.91 

December  22,  . 

15.50 

5.61 

13.65 

4.73  1 

13 . 67 

4.67 

14.49 

5.10 

Period  III. : — 

1 

1 

December  29,  . 

11.09 

5.02 

' 13.03 

4.37 

13.63 

4.43 

13.19 

4.16 

January  5,  . 

l:i.95 

4.62 

’ 13.21 

4.21 

14.14 

5 . 05 

- 

— 

.Tanuary  12,  . 

11.55 

4.72 

14.04 

4.66  ! 

13.53 

4.38  ! 

- 

- 

Period  IV. : — 

' 

1 

January  19,  . 

13.96 

4.66 

13.77 

4.69 

14.04 

5.42 

11.63 

3.48 

.lanuary  26,  . 

13.19 

4.11 

12.71 

4.15 

13 . 63 

4.79 

11.11 

3.38 

February  2,  . 

13.93 

4.47  : 

13.97 

4.72 

13.84 

4.73 

11.94 

3.55 

February  9,  . 

11.07 

5.18 

13.06 

4.34 

14.50 

5.3’2  ' 

11.64 

3.49 

February  16,  . 

13.29 

4.57 

13.63 

4.77 

14.16 

5.18 

12.06 

3.58 

February  22,  . 

13.89 

4.92 

14.05 

4.84 

13.65 

4.56 

12.06 

3.56 

Period  V. ; — 

1 

March  1 , . 

- 

- 

13.38 

4.45  j 

13.82 

4.51 

12.23 

3 . 56 

!March  8,  . 

- 

- 

14.00 

4.80  [ 

14.10 

5.08 

12.15 

3 . 66 

March  15,  . 

- 

- 

14.34 

5.41  i 

12.82 

4.09  1 

11.99 

3 . 56 

March  22,  . 

" 1 

13.83 

4.67 

14.11 

4.78 

j 

11.60 

3.27 

Live  Weight  of  Animals  during  the  Feeding  Periods. 

[Pounds ] 


I- 

Feeding  Periods. 

II.  in.  ly. 

V. 

Gain  at 

Close. 

Clarissa, 

951 

966 

957 

999 

48 

Cora,  .... 

1,062 

1,042 

1,051 

1,062 

1,069 

7 

Lucy,  .... 

850 

815 

816 

808 

804 

—46 

Gem,  .... 

869 

— 

856 

865 

—4 
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The  general  condition  of  tlie  animals  at  the  ciose  of  the 
ol)servation  was  a satisfactory  one. 

Conclusions. 

A careful  consideration  of  the  previously  recorded  resvdts 
leads  us  to  the  following  conclusions  : — 

1.  The  suhstitution  of  a ration  composed  of  three  pounds 
each  of  corn  meal,  maize  feed  and  wheat  bran,  by  one  con- 
sisting of  tlu'ce  pounds  each  maize  feed,  wheat  bran  and 
cotton-seed  meal,  has  in  our  case  not  materially  changed  the 
marhet  cost  of  the  grain  feed  ration,  hut  reduced  two  cents  its 
net  cost,  in  consequence  of  the  more  valuable  inanurial  refuse 
of  the  latter. 

2.  The  (|uantity  and  quality  of  milk  has  not  been  affected 
m any  noticeable  degree  by  the  change  in  the  grain  feed 
ration  in  case  of  healthy  animals. 

3.  The  differences  in  the  cost,  both  market  and  net,  of  the 
diferent  fodder  rations,  are  in  a controlling  degree  due  to 
the  cost  of  the  different  coarse  fodder  articles  used,  — a fact 
which  has  been  rejqeatedly pointed  out  in  "previous  communi- 
cations. 
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2.  Summer  Feeuixg  Experimexts  avitii  ^Mrucir  Coavs. 

J/ay,  1892,  to  September,  1892. 

[Green  feed  : rye,  Canada  peas  and  oats,  summer  vetch  and  oats,  fodder  corn  and 
serradella;  grain  feed  : wheat  bran,  Buffalo  gluten  feed  and  cotton-seed  meal.] 

The  experiment  was  instituted  for  tlie  same  ])urpose  as  our 
summer  feeding  ex[)oriments  Avith  milch  coavs  in  preceding 
years  (since  1887).  The  main  ohject  of  these  experiments 
Avas  to  ascertain  the  titness  of  a series  of  more  or  less  reputed 
annual  fodder  crops  to  serA'e  as  the  main  coarse  fodder  su[)- 
ply  for  dairy  COAVS  during  the  groAAdng  season  (June  to  Octo- 
ber). Their  selection  as  aa'cII  as  their  mode  of  cultivation 
AAGis  largely  governed  by  their  sjiecial  adaptation  to  the  soil 
and  to  the  period  of  season  Avhen  needed  to  serve  as  green 
fodder. 

The  results  olitained  in  [irevious  years  Avith  A'ctch  and 
oats,  soja  bean,  Southern  coAA'-])ea  and  serradella  have  l)een 
already  published.  xV  larger  number  of  ditfercnt  kinds  of 
annual  fodder  crops  have  been  cultivated  during  the  past 
season  than  in  preceding  ones. 

The  Avhole  season  AA'as  divided  into  four  feeding  periods, 
as  far  as  the  green  coarse  fodder  articles  are  concerned, 
namely,  rye,  peas  and  oats,  A^etch  and  oats,  and  fodder  corn 
and  serradella.  The  feeding  of  the  rye  and  of  the  oats  began 
Avhen  heading  out  ; that  of  the  jieas,  A'etch  and  serradella 
Avhen  fairly  in  bloom;  Avhile  that  of  the  fodder  corn  began 
Avhen  the  kernels  commenced  glazing. 

One-fourth  of  a daily  ration  of  roAA’en  (second  cut  of 
upland  meadoAvs),  tiA^e  [)ounds,  Avas  fed  in  every  instance, 
in  common  Avith  the  temporary  green  fodder  ration. 

The  amount  of  roAven  and  of  grain  feed  fed  })er  day  re- 
mained the  same  throughout  the  entire  season.  The  daily 
consumption  of  the  green  fodder  vA’as  goAmrned  by  the  indi- 
vidual appetite  of  the  animal,  and  usually  decreased  Avith  the 
advancing  groAAdh  of  the  fodder  })lant. 

The  feeding  of  the  green  crops  ceased  as  soon  as  they 
neared  maturing.  The  [)art  of  the  fodder  crops  Avhich  AA'as 
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left  unconsuined  was  cut  and  either  turned  into  hay  or  placed 
in  silos  (see  farther  on  for  details  under  held  experiments). 

The  grain  feed  ration  remained  the  same  throughout  the 
entire  season,  Butfalo  gluten  feed,  wheat  hran  and  cotton- 
seed meal,  three  pounds  of  each  daily  per  animal. 

The  cows  used  were,  as  has  been  the  case  in  all  our  pre- 
vious observations,  grades  of  various  descriptions  and  of  a 
similar  general  character  as  on  those  occasions. 

O 


History  of  Cows. 


N.tME  OF  Co\V. 

IJRELI). 

Age  (Years). 

La.st  Calf  dropped. 

Daily  Yield  of 

IVIilR  at  Begin- 

ning of  Trial 
(Quarts). 

Number  of  | 

Months  on  Trial.  I 

May, 

Native, 

* 

Jan.  15,  1892,  . 

11.71 

6 

Gem, 

Grade  Shorthorn, 

5 

Dec.  6,  1891,  . 

13.53 

6 

Lucy, 

Grade  Ayrshire, 

7 

June  2,  1891,  . 

10.88 

6 

Viola, 

Native, 

Feb,  10,  1892,  . 

13.09 

6 

Anna, 

Native, 

* 

Jan.  26,  1892,  . 

11.94 

6 

Florence,  . 

Grade  Shorthorn, 

* 

May  13,  1892,  . 

11.78 

The  general  management  of  this  feeding  experiment  was 
the  same  as  on  preceding  occasions. 


Local  Market  Cost  per  Ton  of  the  Various  Articles  of  Fodder  used. 


Wheat  bran,  ....... 

. $20  00 

Gluten  feed  (Buffalo), 

. 23  00 

Cotton-seed  meal,  ...... 

. 28  00 

Rowen, 

. 15  00 

Sugar  beets,  ....... 

5 00 

Green  rye,  ....... 

2 50 

Canada  jjeas  and  oats  (green), 

2 75 

Vetch  and  oats  (green), 

2 75 

Corn  fodder  (gi’een), 

2 50 

Serradella, 

2 75 

* Unknow'D. 
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Analyses  of  Fine  Feed  used. 
[Grain  Feed.] 


Food  Analysks. 

Wheat 

Bran. 

Gluten 

Feed. 

Cotton-seed 

]\Ioisture  at  100°  C., 

10.01 

6.33 

7.05 

Dry  matter, 

89.99 

93.67 

92.95 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

Crude  ash, 

6.58 

0.95 

5.40 

“ cellulose,  ...... 

11.77 

5.76 

6.15 

“ fat, 

5.04 

12.99 

13.82 

“ protein,  ...... 

18.06 

25.75 

38.79 

Xou-nitrogenous  extract  matter,  . 

58 . 55 

54.55 

35.84 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  cents,  potassium  oxide  4^  cents,  per  pound.] 


Fertilizer  Analyses. 

Wheat 

liran. 

Gluten 

Feed. 

Cotton-seed 

:Meul. 

IMoisture,  ....... 

10.01 

6.33 

7.05 

Nitrogen,  ....... 

2.60 

3.86 

5.77 

Phosphoric  acid, 

2.85 

0.207 

2.. 33 

Potassium  oxide, 

1.63 

0.04 

1.72 

Valuation  per  2,000  pounds. 

$12  40 

$11  85 

$21  42 
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Analyses  of  Coarse  Fodder  Articles  used. 


Food  Analtsks. 

C 

p 

o 

i Sugar  Beets. 

Green  Kye. 

C 

c3 

V3 

c3 

O 

^ . 

0 

Vetch  and  Oats. 

Corn  Ftnlder. 

Serradella. 

Moisture  at  100°  C.,  . 

13.90 

85.27 

62.11 

86.32 

82.02 

68.53 

82.03 

Dry  m titter, 

86.10 

14.73 

37.89 

13.68 

17.98 

31.47 

17.97 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Ajialysis  of  Dry  Matter. 

Crude  ash,  . 

8.28 

5.95 

5.27 

6.90 

9.31 

5.68 

9.59 

“ cellulose,. 

28.88 

6.49 

21.52 

26.66 

29.80 

22.99 

26.28 

“ fat,  . 

3.91 

0.66 

2.46 

2.29 

2.79 

2.81 

2.59 

“ jirotein,  . 

13.45 

10.97 

5.38 

16.01 

16.77 

6.22 

15.13 

Xon-nitrogenous  ex- 

tract  matter,  . 

45.48 

75.93 

65.37 

48.14 

41.33 

62.30 

46.41 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  54  cents,  potassium  oxide  44  cents,  per  pound.] 


FbRTiLizKR  Analyses. 

Kowen. 

Sugar  Beets. 

Green  Kye. 

Canada  Pens  and 
Oats. 

Vetch  and  Oats. 

Corn  Fodder. 

Serradella. 

Moisture,  , 

13.90 

85.27 

62.11 

86.32 

82.02 

68.53 

82.03 

Nitrogen,  . 

1.853 

0.26 

0.327 

0.350 

0.482 

0.310 

0.435 

Phosphoric  acid. 

0.464 

0.10 

0.150 

0.130 

0.132 

0.055 

0.126 

Potassium  oxide. 

1.966 

0.48 

0.734 

0.415 

0.418 

0.149 

0.379 

Valuation  per  2,000 
pounds,  . 

00 

$1  32 

$1  80 

?1  56 

81  97 

81  12 

81  78 
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Average  Composition  of  the  Daily  Fodder  Rations  used  during  the 
Five  Successive  Feeding  Periods  {1892). 


1. 


II. 


April  1 to  May  21. 
Wheat  bi’an  (pounds), 
Gluten  feed  (Buffalo), 
Cotton-seed  meal, 

Rowen, 

Sugar  beets. 

Nutritive  ratio,  . 

Total  cost  (cents). 
Manorial  value  obtainable. 
Net  cost. 


3.00 

3.00 

3.00 

5.00 
15.00 
: 4.48 
25.66 
10.95 
14.71 


May  27  to  June  13. 


Wheat  bran  (pounds). 

3 

00 

Gluten  feed  (Buffalo), 

3 

00 

Cotton-seed  meal. 

3 

00 

Rowen,  . . . . 

5 

00 

Green  rye,  . . . 

16 

22 

Nutritive  ratio,  . . 

L:4 

82 

Total  cost  (cents). 

16 

43 

Manurial  value  obtainable, . 

8 

21 

Net  cost,  . . , . 

8 

22 

III.  IV. 


June  18  to  June  28. 


Wheat  bran  (pounds). 

3 

.00 

Gluten  feed  (Buflalo), 

3, 

.00 

Cotton-seed  meal. 

3, 

.00 

Rowen,  .... 

5. 

.00 

Canada  peas  and  oats. 

27. 

.50 

Nutritive  ratio,  . . 1 

: 3, 

,78 

Total  cost  (cents). 

18. 

,16 

Manurial  value  obtainable, . 

8. 

.75 

Net  cost,  .... 

9. 

.41 

July  4 to  August  3. 


Wheat  bran  (pounds). 

3 

00 

Gluten  feed  (Buffalo), 

3 

00 

Cotton-seed  meal. 

3 

00 

Rowen,  . . , . 

5 

00 

Vetch  and  oats,  . 

37 

71 

Nutritive  ratio,  . . 1 

: 3 

75 

Total  cost  (cents). 

19 

57 

Manurial  value  obtainable,. 

10 

02 

Net  cost,  .... 

9 

55 

V. 


September  17  to  September  27. 


Wheat  bran  (pounds), 3.00 

Gluten  feed  (Buffalo),  . . . . . . . 3.00 

Cotton-seed  meal, 3.00 

Rowen,  . . . . . . . . . , 5.00 

Corn  fodder,  . . . , . . . , .30.00 

Serradella, 20.00 

Nutritive  ratio, 1:5.52 

Total  cost  (cents), 20.90 

Manurial  value  obtainable, 9.81 

Net  cost, 11.09 


38  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Fekding  Pemods. 

T- 

ii. 

III. 

IV. 

V. 

Total  cost,  .... 

25.66 

16.43 

18.16 

19.57 

20.90 

iManurial  value  obtainable, 

10.95 

8.21 

8.75 

10.02 

9.81 

Net  cost,* 

14.71 

8.22 

9.41 

9.55 

11.09 

* Allowing  eighty  per  cent,  of  the  nianurial  value  of  the  feed  consumed  obtainable. 


The  local  market  cost  of  the  daily  grain  feed  ration  is  the 
siime  in  all  stated  c;ises,  11.1  cents;  while  that  of  the  daily 
coarse  feed  ratitni  varies,  5.12  to  14.56  cents  (see  I.  and  II. 
periods).  The  ol)tain:ible  inannrial  value  varies  from  two- 
tifths  to  one-half  of  the  tohil  cost  of  the  fodder  ration. 


Quantity  of  Milk  2^roduced  per  Day  (Quarts). 


[One  quart  equals  2.15  pounds.] 


I. 

Feeding  Per 

II.  HI. 

ODS. 

IV. 

V 

General 

Average. 

Extreme 

Variations. 

iMay,  . 

11.71 

9.19 

9.76 

8.54 

7.27 

9.29 

6.05-13.72 

(lem,  . 

13.53 

11.53 

11.34 

11.21 

11.21 

11.76 

9.5.3-16.28 

Lucy, . 

10.88 

8.27 

9.44 

8.98 

8.22 

9.16 

6.74-12.54 

Viola, 

13.09 

9.97 

10.22 

9.24 

7.21 

9.95 

6.40-14.48 

Anna, 

11.94 

9.19 

9.79 

8.33 

6.94 

9.24 

6.51-13.14 

Florence,  . 

— 

11.78 

11.12 

10.56 

11.15 

9.77-13.95 

Cost  of  Feed  per  Quart  of  Milk. 
[Cents.] 


Feeding  Periods. 

General 

Average. 

r. 

II. 

HI. 

IV. 

V. 

]\Iay, .... 

2.19 

1.80 

1.86 

2.28 

2.88 

2.20 

Gem, 

1.89 

1.45 

1.61 

1.75 

1.87 

1.71 

Lucy, 

2.36 

2.02 

1.93 

2.19 

2.54 

2.21 

Viola, 

1.96 

1.62 

1.78 

2.12 

2.90 

2.08 

Anna, 

2.15 

1.76 

1.86 

2.35 

3.01 

2.02 

Florence,  . 

• 

1.55 

1.76 

1.98 

1.76 

Analyses  of  Milk  during  Different  Feeding  Periods. 

[Per  Cent.] 
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No  analysis  was  made  of  the  milk  during  the  fifth  feeding 
period. 

Conclusion. 

The  results  of  our  summer  feeding  experiments  are  on  the 
whole  very  satisfiictory,  as  may  be  seen  from  the  summary 
of  the  yield  of  milk  and  of  the  cost  of  feed  consumed  per 
quart  of  milk  produced.  They  furnish  also  an  additional 
illustration  of  the  statement  that  a well-regulated  system  of 
feeding  our  dairy  stock  during  the  summer  secures  the  most 
satisfactory  results,  financially  and  otherwise. 
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Total  Cost  of  Feed  per  Quart  of  Milk. 
May. 
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3.  Creamery  Record  of  ttie  Station  for  1891  and  1892. 

The  cost  of  feed  consumed  is  based  on  the  market  price 
as  stated  in  the  sulisequent  table.  The  valuation  of  the 
whole  milk  is  taken  at  three  cents  per  quart.  The  estimates 
of  the  value  of  fertilizing  ingredients  contained  in  the  feed 
are  based  on  those  ijiven  in  the  following  table  : — 

Ijocal  Market  Cost  per  Ton  of  the  Various  Articles  of  Fodder  used. 


Corn  meal, |29  50 

Wheat  bi’an  (in  1891,  f 2 1), 20  00 

(iluten  meal, 27  50 

Gluten  feed, 23  00 

Maize  feed, 25  00 

Old-process  linseed  meal, 26  00 

Cotton-seed  meal, 28  00 

Brewers’  grain, 23  00 

Hay, 15  00 

Kowen, 15  00 

Green  fodder  corn, 2 50 

Corn  stover, 5 00 

Corn  ensilage, 2 50 

Corn  and  soja  bean  ensilage, 3 50 

Green  rye, 2 50 

Soja  bean  (green), 4 40 

Canada  peas  and  oats  (green), 2 75 

Vetch  (green), 2 75 

Vetch  and  oats  (green),.  . . ....  2 75 

Rape, 2 50 

Serradella,  . . . . . • • - - 275 

Sugar  beets, 5 00 

Cabbages, 2 50 
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Fertilizing  Constituents. 


[Nitrogen  15  cen-ts,  phosphoric  acid  o.J  cents,  potassium  oxide  4^  cents,  per  pound.] 


Nitrogen. 

Phosphoric 

Acid. 

Potassium 

Oxide. 

Valuation 
per  2,000 
Pounds. 

Corn  meal,  .... 
Wheat  bran,  .... 
Gluten  meal,  .... 
Gluten  feed,  .... 
IMaize  feed,  .... 
Old-process  linseed  meal. 
Cotton-seed  meal,  . 

Brewers’  grain. 

Hay, 

Rowen,  ..... 
Green  fodder  corn. 

Corn  stover,  .... 
Corn  ensilage. 

Corn  and  soja  bean  ensilage, 
Green  rye,  .... 
Soja  beans  (green), 

Canada  peas  and  oats  (green). 
Vetch  (green), 

Veteh  and  oats  (green), 

Hape, 

Serradella,  .... 
Sugar  beets,  .... 
Cabbages,  .... 


1.79 

0.71 

0.44 

$6  55 

2.  GO 

2.85 

1 . 63 

12  40 

5.22 

0.40 

0.05 

16  15 

3.8G 

2.07 

0.04 

13  89 

4.03 

0.70 

0.43 

13  25 

5.33 

1.64 

1.16 

18  84 

5.77 

2.33 

1.72 

21  42 

3.299 

1 . 192 

1.466 

12  53 

1.38 

0..36 

1..57 

5 95 

1.853 

0.4G4 

1.966 

7 81: 

0.31 

0 . 055 

0.149 

1 12 

0.78 

0.245 

1.20 

3 70 

0.235 

0.113 

0.37 

1 16 

0.70.S 

0.42 

0.444 

2 99 

0.327 

0.15 

0.734 

1 80 

0.59 

0.193 

0.311 

2 26 

0 . 35 

0.128 

0.402 

1 55 

0.49 

0.133 

0.425 

2 00 

0.482 

0.132 

0.418 

1 97 

0.4C) 

0.12 

0.35 

1 82 

0.435 

0.126 

0.379 

1 78 

0.2G 

0.10 

0.48 

1 32 

0.30 

0.11 

0.43 

1 41 

Tile  value  of  cream  is  that  granted  us  from  month  to  month 
by  our  local  creamery  association.  The  station  has  no  other 
connection  with  the  financial  management  of  the  creamery. 

Our  presentation  of  financial  results  is  liased  on  the  local 
cost  of  feed  alone,  and  does  not  consider  interest  on  invest- 
ment and  labor  involved,  for  the  reason  that  approximate 
estimates  on  these  ])oints  are  in  an  exceptional  degree 
dejiendent  on  cpiality  of  stock  and  5'arying  local  circum- 
stances. The  details  are  embodied  in  a few  subsequent 
tables  under  the  following  headings  : — 

1.  Statement  of  articles  of  fodder  used. 

2.  Record  of  average  quality  of  milk  and  fodder  rations. 

3.  Value  of  cream  at  creamery  basis  of  valuation. 

4.  Cost  of  skim-milk  at  the  selling  price  of  three  cents  per 

quart  of  whole  milk. 

5.  Fertilizing  constituents  of  cream. 

6.  Some  conclusions  suggested  by  the  records. 

7.  Analyses  of  cream. 

8.  Average  milk  analyses  for  previous  years. 


Statement  of  Articles  of  Fodder  tised  during  1891  {Pounds). 
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Feed  consumed  (Pounds)  per  Day. 
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January 

February 

March, 

April, 

May, 

June, 
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August,  .... 

September,  .... 

October,  .... 

Averages, 
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3.  Value  of  Cream  at  Creamery  Basis  of  Valuation. 


Total  Cost  of  Feed 

consumed. 

Total  Valueof  Fertil- 

izing Constituents 

of  Food  consumed. 

Value  of  Fertilizing 

Constituents  lost 

in  Cream. 

Net  Cost  of  Feed 

for  Production  of 

Cream. 

Value  of  Cream  pro- 

duced. 

1891. 

.January,  . 

$42  88 

$22  85 

$0  GO 

$20  63 

$35  23 

February, 

40  03 

24  02 

0 61 

16  62 

35  49 

Jvlarch, 

31  38 

16  71 

0 69 

15  36 

42  44 

Aiu’il, 

35  25 

17  52 

0 63 

18  36 

37  36 

May,  . . 

47  34 

22  98 

0 74 

25  10 

40  82 

J une, 

39  32 

18  71 

0 68 

21  29 

32  40 

July, 

40  50 

20  20 

0 66 

20  96 

32  26 

August,  . 

48  47 

20  17 

0 68 

28  98 

36  26 

Sejitember, 

36  88 

16  16 

0 68 

21  40 

41  84 

October,  . 

41  30 

16  62 

0 63 

25  40 

39  48 

November, 

46  47 

17  83 

0 52 

29  16 

32  12 

December, 

28  75 

18  25 

0 51 

9 93 

31  60 

Averages, 

$39  89 

$19  33 

$0  64 

$21  10 

$36  44 

1892. 

.January,  . 

$31  07 

$17  51 

$0  55 

$14  11 

$34  64 

l^ebruary. 

34  38 

18  36 

0 62 

16  64 

38  95 

Marcli, 

38  50 

20  95 

0 76 

18  31 

45  04 

April, 

38  47 

21  04 

0 65 

18  08 

36  59 

May, 

35  23 

20  13 

0 67 

15  77 

31  65 

,J  une, 

31  28 

19  44 

0 57 

12  41 

27  50 

July, 

36  11 

22  80 

0 58 

13  89 

28  69 

August,  . 

39  94 

23  95 

0 56 

16  57 

32  22 

September, 

38  95 

22  93 

0 55 

16  57 

33  72 

October,  . 

• 

40  12 

22  14 

0 57 

18  55 

34  84 

Averages, 

• 

f;iG  42 

1 

$20  93 

$0  61 

$16  09 

$•33  48 
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4.  Cost  of  Skim-milk  at  the  Selling  Price  of  Three  Cents  per 
Quart  for  Whole  Milk. 


Quarts  of  Milk  pro- 
1 duced. 

c 

£3 

u 

o 

o 

m 

D 

o 

a 

CQ 

Quarts  of  Cream  (One 
(2  u a r t equals  3.4 
Spaces). 

Quarts  of  Skim-milk. 

Value  of  Cream  per 

Space  (Cents). 

Value  of  Cream  per 

Quart  of  Milk 

(Cents), 

1 Total  Value  of  Cream. 

1 

Cost  of  Skim-milk  per 

Quart  (Whole  Milk  at 

ThreeCentsperQuart). 

1 

1 Total  Cost  of  Skim- 
milk. 

1891. 

Cents. 

January, 

1,413.5 

915.0 

269.1 

1,144.4 

3.85 

2.49 

$35  23 

0.63 

$7  18 

February, 

1,643.8 

934.0 

274.7 

1,369.1 

3.80 

2.16 

35  49 

1.01 

13  82 

March,  . 

1,700.2 

1,048.0 

308.2 

1,392.0 

4.05 

2-50 

42  44 

0.62 

8 57 

April, 

1,468-1 

958.0 

281.8 

1,186.3 

3.90 

2.54 

37  36 

0.56 

6 68 

May, 

1,889.7 

1,134.0 

33.3.2 

1,556.5 

3.60 

2.16 

40  82 

1.02 

15  87 

June, 

1,841.3 

1,045.0 

307.4 

1,533.9 

3.10 

1.76 

32  40 

1.49 

22  84 

July, 

1,791.2 

1,008.0 

296.5 

1,494.7 

3.20 

1.80 

32  26 

1.44 

21  48 

August,  . 

1,924.0 

1,036.0 

304  7 

1,619.3 

3.50 

1.88 

36  26 

1.33 

21  46 

September, 

1,826.9 

1,046.0 

307.8 

1,519.1 

4.00 

2.29 

41  84 

0.85 

12  97 

October, . 

1,659.9 

963.0 

283.2 

1,376.7 

4.10 

2.38 

39  48 

0.75 

10  32 

November, 

1,424.0 

803.0 

236.2 

1,187.8 

4.00 

2.24 

32  12 

0.90 

10  00 

December, 

1,344.0 

790.0 

232.4 

1,111.6 

4.00 

2.36 

31  60 

0.79 

8 72 

Averages, 

1,660.4 

973.3 

286.3 

1,374.3 

3.76 

2.21 

$36  44 

0.95 

$13  37 

1893. 

January, 

1,460.3 

845.0 

248.5 

1,211.8 

4.10 

2.38 

$34  64 

0.75 

$9  16 

February, 

1,612.4 

950.0 

279.4 

1,333.0 

4.10 

2.42 

38  95 

0.71 

9 42 

March,  . 

00 

o 

1,155.0 

340.0 

1,478.0 

3.90 

2.45 

45  04 

0.65 

9 50 

April, 

1,704.4 

989.0 

290.9 

1,413.5 

3.70 

2.14 

36  59 

1.03 

14  54 

May, 

1,806.7 

1,021.0 

300.0 

1,506.7 

3.10 

1.73 

31  65 

1.50 

22  55 

June, 

1,818.5 

873.0 

256.8 

1,561.7 

3.15 

1.51 

27  50 

1.73 

27  05 

July, 

1,602.8 

883.0 

260.0 

1,342.8 

3.25 

1.78 

28  69 

1.44 

19  40 

August,  . 

1,765.8 

848.0 

249.4 

1,516.4 

3.80 

1.80 

32  22 

1.36 

20  76 

September, 

1,581.4 

843.0 

248.0 

1,333.4 

4.00 

2.12 

33  72 

1.03 

13  71 

October, . 

1,614.7 

871.0 

2.56.2 

1,358.5 

4.00 

2.16 

34  84 

1.00 

13  61 

Averages, 

1,678.5 

927.8 

272.9 

1,405.6 

3.71 

2.04 

$34  38 

1.12 

$15  9/ 

5.  Fertilizing  Constituents  of  Cream. 

[Average  anali'sis.] 

Per  Cent. 

Moisture  at  100°  C., 

. 75.22 

Nitrogen  (15  cents  per  pound), 

. 0.54 

Potassium  oxide  (41  cents  per  pound) , . . . . 

. 0.123 

Phosphoric  acid  (5 cents  per  pound),  , . . . 

. 0.168 
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6.  Conclusions. 

1.  The  nutritive  ratio  of  the  feed  varied  in  1891  from 
1:4.17  to  1 : (;.74,  witli  an  average  of  1:5.28;  in  1892, 
from  1 : d.70  to  1 : 5.70,  with  an  average  of  1 : 4.60. 

2.  The  percentage  of  fat  in  the  milk  varied  in  1891  from 
4.15  to  5.21,  with  an  average  of  4.70;  in  1892,  from  3.50 
to  4.55,  with  an  average  of  4.42. 

3.  The  })ercentage  of  total  solids  varied  in  1891  from 
13.41  to  14.99,  Avith  an  average  of  14.24;  in  1892,  from 
12.30  to  13.75,  with  an  average  of  13.44. 

4.  The  relation  of  fat  to  solids  not  fit  in  1891  Avas 
1 : 2.02,  Avhile  in  1892  it  was  1 : 2.04,  proving  that  the  lesser 
yield  of  fit  in  1892  Avas  not  due  to  the  infhumce  of  the  food 
hut  rather  to  the  general  inferior  character  of  the  coavs  kept. 

5.  The  total  cost  of  fee<I  for  one  quart  of  cream  amounted 
in  1.S91  to  13.93  cents,  and  in  1892  to  13.35  cents. 

G.  The  net  cost  of  feed  for  one  quart  of  cream  amounted 
in  1891  to  7.37  cents,  and  in  1892  to  5.90  cents. 

7.  The  value  received  for  one  s[)ace  of  cream  Auiried  in 
18!)1  from  3.1  to  4.1  cents,  Avith  an  average  of  3.75  cents; 
in  1892,  from  3.1  to  4.1  cents,  Avith  an  av^erage  of  3.69 
cents;  Avhich  amounted  per  ipiart  (average)  in  1891  to  12.73 
cents,  and  in  1892  to  12.27  cents. 

8.  The  number  of  quarts  of  milk  ixapiired  to  produce 
one  space  of  cream  in  1891  Avas  1.73,  and  in  1892  1.82  ; or 
5.88  (puirts  of  Avhole  milk  to  produce  one  quart  of  cream  in 
1891,  and  6.18  quarts  of  Avhole  milk  to  produce  one  quart 
of  cream  in  1892. 

9.  Tlie  net  cost  of  feed  per  quart  of  cream  averaged  in 
18'.)1  7.37  cents,  and  in  1892  5 90  cents.  Received  per 
(juart  of  cream  in  1891  12.73  cents,  and  in  1892  12.27  cents, 
thcrehy  securing  a })rotit  of  5.36  cents  per  <|uart  in  1891, 
and  6.37  cents  in  18'92. 

Eor  further  details  concerning  results  iu  preceding  years, 
see  eighth  annual  laqiort,  pages  54  to  65,  and  ninth  annual 
reiiort,  pages  76  to  82. 

Our  average  statements  for  the  current  year  a^ipl}"  in  each’ 
case  to  only  ten  months,  due  to  the  fact  that  the  financial 
settlement  is  made  Avith  our  local  creamery  tAVO  months  after 
the  cream  is  furnished. 
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7.  Analyses  of  Cream. 


Date  of 

Sampling. 

Analysis  op  Cream.  | 

I 

Solide. 

Fat. 

Solids 

not 

Fat. 

Average  Daily  Fodder  Kations. 

Jan. 

5,  . 

28.37 

20.29 

7.08 

3 pounds  wheat  bran,  3 pounds  maize  feed,  3 pounds 
cotton-seed  meal,  12.06  pounds  dcut  corn  stover. 

Jan. 

12,  . 

25.13 

16.29 

8.84 

Jan. 

19,  . 

24.93 

12.95 

7.98 

3 pounds  wheat  bran,  3 pounds  maize  feed,  3 pounds 
cotton-seed  meal,  5 pounds  hay,  32  pounds  dent 

Jan. 

26,  . 

25.89 

15.94 

9.95 

corn  ensilage. 

Feb. 

2,  . 

27.29 

19.21 

8.08 

Feb. 

16,  . 

25.62 

17.21 

8.41 

Feb. 

23,  . 

24.01 

15.71 

8.30 

March 

1,. 

26.06 

17.26 

8.80 

3 pounds  wheat  bran,  3 pounds  maize  feed,  3 pouiulH 
cotton-seed  meal,  5 puunds  hay,  41.39  poui  ds 

March 

8,  . 

27.92 

20.04 

7.88 

sweet  corn  ensilage. 

March 

oo 

25.19 

16.13 

9.06 

April 

19,  . 

25.18 

17.15 

8.03 

3 pounds  wheat  bran,  3 pounds  gluten  feed,  3 pounds 
colton-seid  meal,  5 pounds  lowen,  15  pounds 

May 

3,  . 

26.20 

19.01 

7.19 

sugar  beets. 

June 

1,  . 

25.61 

18.80 

6. SI 

3 pounds  wheat  bran,  3 pounds  gluten  feed,  3 pounds 
cotton-seed  meal,  5 pounds  roweii,  16.22  ptuiuds 
green  rye. 

July 

19.. 

' 23.40 

16.24 

7.16 

3 pounds  wh'  at  bran,  3 pounds  gluten  feed,  3 pounds 
cotton-seed  meal,  5 pounds  rowen,  37.71  pounds 
vetch  aud  oats. 

Aug. 

16,  . 

23.76 

17.91 

5.85 

3 pounds  wheat  bran,  3 pounds  gluten  feed,  3 pounds 
Cotton-seed  meal,  5 pounds  rowen,  6U.S  pounds 

Aug. 

23,  . 

21.35 

14.06 

7.29 

green  fodder. 

Aug. 

30,  . 

23.30 

16.75 

6.55 

Sept. 

6,  . 

22.90 

15.88 

8.02 

Oct. 

IS,  . 

25.63 

16.00 

9.63 

3 pounds  wheat  bran.  3 pounds  gluten  feed,  3 pound. 

, cotton  seed  meal,  15  pounds  hay. 

Dec. 

3,  . 

25.28 

16.90 

8.38 

3 pounds  wheat  bran,  3 pounds  gluten  feed,  3 pounds 

1 cotton. seed  meal,  15  pounds  hay,  15  pounds  sugar 

beets. 

Dec. 

23,  . 

1 25.55 

[ 

17.00 

8.55 

* 3 pounds  wheat  bran,  3 pounds  gluten  feed,  3 pounds 
j cotton  seed  meal,  15.96  i)ounds  corn  stover. 
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8.  Average  Milk  Analyses  for  Previous  Years. 


Year. 

Number 
of  Cows. 

Total 

Solids. 

Fat. 

Solids  not 
Fat. 

Relation  of 
Fat  to  Solids 
not  Fat. 

1884,  .... 

4 

13.01 

3.71 

9.30 

1; 2.51 

1885,  .... 

2 

13.33 

4.02 

9.31 

1; 2.33 

1886,  .... 

2 

12.91 

3.97 

8.94 

1 : 2.25 

1887,  .... 

8 

12.73 

3.83 

8.90 

1 : 2.32 

1888,  .... 

G 

13.27 

3.G8 

9.69 

1 : 2.61 

1889,  .... 

10 

13.91 

4.31 

9.60 

1: 2.23 

1890,  .... 

7 

14.01 

4.G4 

9.37 

1: 2.02 

1891,  .... 

14 

14.24 

4.70 

9.31 

1 : 2.02 

1892,  .... 

10 

13.42 

4.42 

9.00 

1: 2.04 

Tlie  inetliods  for  l)uttcr  and  milk  analyses  can  be  found  in 
flic  ninth  annual  report,  jiages  84  to  86. 


Analysks  of  Milk  of  Diffeuent  Breeds  of  Cows  rv  Barcock  Mode  (made  ry  an  Assistant  of 
THE  Station  at  the  Bequest  of  the  Owner  of  the  C'ows  at  their  Farms).  1892. 
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5.  Discussion  on  Eouoer  Articlks  and  Fodder  Sup- 

rues. 

[Iloiiie-raiseil  Foddor  Articles.  — Ooinniercial  Foe<l  StiitFs.  — 1892.] 

Tlio  fodder  tirlicles  used  in  tlie  ]U’ep:ir:ititm  :ind  coinpound- 
inii’  of  the  dtdly  diet  of  all  kinds  :ind  conditions  of  f:inu  live 
stock  are,  as  a rule,  obtained  from  two  distinctly  dilferent 
sources.  They  tiro  cither  raised  iqion  the  farm  and  are  used 
usually  without  any  mtiterial  change  in  conpiosition,  or  they 
are  lionght  in  the  genertd  m.arket,  and  tire  in  that  ctisc  nsutdly 
the  by-])rodnets  or  Avtiste  materials  of  vtirions  other  branches 
of  industry,  iis  oil  works,  tlonr  mills,  sttirch  Avorks,  glucose 
factories,  brcAveries,  etc. 

The  home-raised  fodder  ci’ops  furnish  in  the  majority  of 
ctiscs  the  eoai’se  fodder  constituent  of  the  daily  diet,  Avhile 
the  Avaste  or  by-products  of  other  industries  furnish  the  tine 
or  gra  in  feed  portion  of  the  daily  fodder  rations.  A rational 
and  economical  system  of  stock  feedino;  has  assimied  to  each 
of  these  two  groipis  of  feed  stuffs  its  projier  jiosition  in  the 
daily  diet  of  all  kinds  of  farm  live  stock,  Avith  sjiecial  ref- 
erence to  tludr  general  character,  adaptation  and  composi- 
tion, as  Avcil  as  to  good  economy  and  jiarticnlar  ctliciency. 

liberal  and  economical  supply  of  do/./i  cJastie.s  fodder 
arltrles  is  to-day  rca-ognized  as  an  indis[)cnsable  re(|nircmcnt 
of  an  economtcal  system  of  stock  feeding.  To  meet  our 
jn’esent  market  condition  of  the  jirodncts  of  the  dairy  and  of 
the  meat  sn])])ly  Avith  any  reasonable  ])ros])ect  of  a .satisfac- 
toiy  conpiensation  for  ca])ital  iiiAmsted  and  labor  spent,  calls, 
if  ])ossiblc,  for  chea])cr  and  more  etlicicnt  fodder  rations  than 
in  the  majority  of  instances  arc  in  current  use. 

The  importance  of  a serious  and  careful  consideration  of 
the  present  condition  of  our  fodder  supplies,  from  both  above- 
stated  sources,  forces  itself  from  day  to  flay  more,  not  only 
iipon  the  attention  of  every  farmer , but  of  all  parties  interested 
in  the  sujport  of  our  animal  industry. 

The  controlling  intincnce  of  the  temporary  local  market 
cost  of  some  of  our  most  jirominent  current  fodder  articles 
on  the  cost  of  the  ])rodnction  of  milk  and  meat,  has  been  for 
years  ])ointed  out  in  our  bulletins  and  annual  re])orts,  in  con- 
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nectiou  with  a description  of  numerous  feeding  experiments 
with  milch  cows,  growing  steers,  laml)s  and  l)igs.  An  ex- 
amination of  onr  })revious  statements  concerning  the  influ- 
ence of  the  particular  kind  of  feed  stutfs  used  in  the  compo- 
sition of  the  daily  fodder  rations  on  the  market  cost,  as  well 
as  on  the  net  cost,  of  the  feed  consumed  in  the  operation, 
cannot  fail  to  show  some  striking  instances,  })roving  in  a 
marked  degree  the  previously  pointed-out  circumstance. 

As  the  fodder  for  our  farm  live  stock  conies  from  two 
different  sources,  of  equal  importance  as  far  as  variety,  econ- 
omy and  efficiency  are  concerned,  it  seems  hut  proper  to  con- 
sider our  chances  for  the  improvement  of  our  fodder  supply 
under  two  sejiarate  headings,  namely  : — 

1.  Home-raised  fodder  articles. 

2.  Commercial  feed  stutfs. 


1.  Home-raised  Fodder  Articles. 

On  various  previous  occasions,  and  in  particular  in  Bulle- 
tin No.  36,  an  attempt  was  made  to  show  that  an  increase  in 
the  })roduction  of  cultivated  annual  fodder  crops,  aside  from 
Indian  corn  or  maize,  Avill  tend  to  increase  in  an  economical 
way  the  general  jiroductiveness  of  onr  farm  lands  in  case  of 
a mixed  sy.Aeni  of  farm  indu.stry.  The  introduction  of  a 
greater  variety  of  reiiuted  fodder  crojis,  in  particular  of  the 
clover  i‘M\\\\y{Leguminoscc),  it  was  stated,  would  prove  Avith 
us,  as  it  had  proA'od  elseAvhere,  an  etlicient  means  to  increase 
not  only  in  an  economical  Avay  the  general  iiroductiveness 
of  our  farm  lands,  hut  tend  to  cheapen  the  cost  of  feed  for  all 
kinds  of  farm  IIa'c  stock.  A short  ahstract  from  the  aliove- 
stated  bulletin  may  suffice  on  this  occasion  to  show  the  stand- 
point assumed  in  the  matter  : — 

A careful  inquiry  into  the  history  of  agriculture  has  shoAVii  that 
the  original  productAeness  of  farm  lands  in  all  civilized  countries, 
even  in  the  most  faA’ored  localities,  has  suffered  in  the  course  of 
time  a gradual  decline.  This  general  decline  in  the  fertility  of  the 
soil  under  cultivation  has  been  ascribed,  Avith  much  propriety  in 
the  majority  of  instances,  mainlj’  to  two  causes,  namely  : — 

A gradual  but  serious  reduction  in  tlie  area  occupied  by  forage 
crops,  natural and  meadoivs;  and  a marked  decline  in  the 
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annual  yield  of  fodder  upon  large  tracts  of  lands  but  ill  suited  for 
a permanent  cultivation  of  grasses,  — the  main  reliance  of  fodder 
production  at  the  time. 

A serious  falling  off  in  the  annual  yield  of  pastures  and  meadows 
was  followed  usually  l)y  a gradual  reduction  in  farm  live  stock, 
wliich  in  turn  caused  a falling  off  in  the  principal  home  resource 
of  manurial  matter. 

This  chapter  in  the  history  of  farm  management  has  repeated 
itself  in  most  countries.  The  unsatisfactory  results  of  that  system 
of  farming  finds  still  an  abundant  illustration  in  the  present  ex- 
hausted condition  of  a comparatively  large  area  of  farm  lauds  in 
New  England. 

Careful  investigations  carried  on  during  the  past  fifty  years  for 
the  particular  benefit  of  agriculture  have  not  only  been  instrumental 
in  recognizing  and  pointing  out  the  principal  causes  of  an  almost 
universal  periodical  decline  of  the  original  fertility  of  farm  lands, 
but  have  also  materially  assisted  by  field  experiments  and  otherwise 
in  introducing  ellicient  remedies  to  arrest  the  noted  decline  in  the 
annual  yield  of  our  most  prominent  farm  crops. 

As  a scanty  supply  of  manurial  matter,  due  to  a serious  falling 
off  of  one  of  the  principal  fodder  crops,  grasses,  was  found  to  be 
one  of  the  chief  causes  of  less  remunerative  crops,  and  thus  indi- 
rectly has  proved  to  be  the  main  cause  of  an  increase  in  the  cost 
of  the  products  of  the  animal  industry  of  the  farm,  milk  and  meat, 
it  is  but  natural  that  the  remedies  devised  should  include,  as  one 
of  the  foremost  recommendations,  a more  liberal  production  of  nu- 
tritious fodder  crops. 

The  soundness  of  this  advice  is  to-day  fully  demonstrated  in  the 
most  successful  agricultural  regions  of  the  world.  An  intensive 
system  of  cultivation  has  replaced  in  those  localities  the  extensive 
one  of  preceding  periods  ; although  the  area  under  cultivation  for 
the  production  of  general  farm  crops  has  been  reduced,  the  total 
value  of  the  products  of  the  farm  has  increased  materially  in  con- 
sequence of  a more  liberal  cultivation  of  reputed  fodder  crops.  The 
change  has  been  gradual  and  the  results  are  highly  satisfactory. 

Viewing  our  own  present  condition.,  we  notice  that  well-paying 
grass  land,  good  natural  meadows  and  rich  and  extensive  pastures 
are  rather  an  exception  than  the  rule.  The  benefits  derived  from 
indifferently  yielding  natural  pastures  are  often  more  apparent 
than  real;  the  low  cost  of  the  production  of  the  fodder  is  fre- 
quently in  a large  degree  set  off  by  a mere  chance  distribution  of 
tlie  manure  produced. 

A continued  cultivation  of  but  few  crops  upon  the  same  land, 
without  a liberal,  rational  system  of  manuring,  has  caused  in  many 
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instances  a one-sided  exhaustion  of  the  land  under  cultivation. 
This  circumstance  has  frequently  been  brought  about  in  a marked 
degree  by  a close  rotation  of  mixed  grasses  (meadow  growth)  and 
of  our  next  mam  reliance  for  fodder,  the  corn  (maize).  Both 
crops  require  potash  and  phosphoric  acid  in  similar  proportion 
(4  potassium  oxide  to  1 phosphoric  acid),  and  both  require  an 
exceptional  amount  of  the  former. 

There  is  good  reason  to  assume  that  the  low  state  of  productive- 
ness of  many  of  our  farms,  so  often  complained  of,  is  largely  due  to 
the  fact  that  crops  have  been  raised  in  succession  for  years,  which, 
like  those  mentioned,  have  consumed  one  or  the  other  essential 
article  of  plant  food  in  an  exceptionally  large  proportion,  and 
thereby  have  gradually  unfitted  the  soil  for  their  remunerative 
reproduction,  while  a liberal  supply  of  other  equally  important 
articles  of  plant  food  is  left  inactive  behind. 

As  the  amount  of  available  plant  food  contained  in  the  soil  rep- 
resents largely  the  working  capital  of  the  farmer,  it  cannot  l>e 
otherwise  but  that  the  practice  of  allowing  a part  of  it  to  lie  idle 
must  reduce  tlie  interest  on  the  investment. 

Personal  local  observation  upon  the  lands  assigned  for  the  use 
of  the  station  has  furnished  abundant  illustration  of  the  above- 
described  condition  of  farm  lauds.  In  one  instance  it  was  noticed 
that  apiece  of  old,  worn-out  grass  land,  after  being  turned  under 
and  properly  prepared,  as  far  as  the  mechanical  condition  of  the 
soil  was  concerned,  produced,  without  any  previous  application  of 
manure,  an  exceptionally  large  crop  of  horse  beans  and  lupine, — • 
two  reputed  fodder  crops. 

A similar  observation  was  made  during  the  past  season,  when 
lauds  which  for  years  had  been  used  for  the  production  of  English 
hay  and  corn  were  used  for  the  cultivation  of  Southern  cow-pea, 
serradella  and  a mixed  crop  of  oats  and  vetch,  to  serve  as  green 
fodder  for  milch  cows.  The  field  engaged  for  the  production  of 
these  crops  was  not  manured,  because  it  was  to  be  prepared  for  a 
special  field  experiment  during  the  following  season.  An  area  of 
this  land  which,  under  favorable  circumstances,  would  not  produce 
more  than  six  tons  of  green  grass  at  the  time  of  blooming,  yielded 
nine  to  ten  tons  of  green  vetch  and  oats,  ten  tons  of  green  Southern 
cow-pea,  and  from  twelve  to  thirteen  tons  of  green  serradella. 

The  exceptional  exhaustion  of  our  lands  in  potash  has  also  been 
shown  abundantly  b}^  detailed  description  of  experiments  with 
fodder  corn  in  previous  annual  reports. 

Our  local  results  during  past  years  tend  to  confirm  the  opinion 
held  by  successful  agriculturists  that  dry  grass  lauds  which  are  in 
an  exceptional  degree  inclined  to  a spontaneous  overgrowing  by 
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au  inferior  class  of  fodder  plants  and  weeds,  if  at  all  fit  for  a more 
thorough  system  of  cultivation,  ought  to  be  turned  by  the  plough 
and  subsequently  planted  with  some  hoed  crop,  to  kill  off  the  foul 
growth  and  to  improve  the  physical  and  chemical  condition  of  the 
soil.  Such  lands  prove  in  many  instances  idtimately  afar  better  in- 
vestment when  used  for  the  raising  of  other  fodder  crops  than  grasses. 

The  less  the  variety  of  crops  raised  in  succession  upon  the  same 
lauds,  the  more  one-sided  is  usually  tlie  exhaustion  of  the  soil,  and 
the  sooner,  as  a rule,  will  be  noticetl  a decrease  in  their  annual 
yield.  Tlie  introduction  of  a greater  variety  of  fodder  plants 
enables  us  to  meet  better  the  differences  in  local  conditions  of  cli- 
mate and  of  soil,  as  well  as  the  special  wants  of  different  branches 
of  farm  industry.  In  clioosiug  plants  for  that  purpose,  it  seems 
advisable  to  select  crops  which  would  advantageously  supplement 
our  leading  fodder  crop  (asiile  from  the  products  of  pastures  and 
meadows),  the  fodder  corn  and  corn  stover. 

'raking  this  view  of  the  question,  the  great  and  valuable  family 
of  leguminous  plants,  as  clovers,  vetches,  lucerne,  serradella,  peas, 
beaus,  lupines,  etc.,  is  in  a particular  degree  well  qualified  for  that 
purpose.  They  deserve  also  a decided  recommendation  in  the 
interest  of  a wider  range  for  the  introduction  of  economical  systems 
of  rotation  of  crops,  under  various  conditions  of  soil  and  different 
requirements  of  markets.  Most  of  these  fodder  plants  have  an 
extensive  root  system,  and  for  this  reason  largely  draw  their  plant 
food  from  the  lower  portion  of  the  soil.  The  amount  of  stubble 
and  roots  they  leave  behind  after  the  crop  has  been  harvested  is 
exceptionally  large,  and  decidedly  improves  lioth  the  physical  and 
chemical  condition  of  the  soil.  The  lauds  are  subsequently  better 
fitted  for  the  production  of  shallow  growing  crops,  as  grains,  etc. 
Large  productions  of  fodder  crops  assist  in  the  economical  raising 
of  general  farm  crops  ; although  the  area  devoted  to  cultivation  is 
reduced,  the  total  yield  of  the  land  is  usually  more  satisfactory. 

Believing  in  the  soundness  of  the  above-stated  views,  it 
has  been  for  years  a s})ecial  task  of  our  work  at  the  station 
to  investigate  upon  our  farm  lands  the  comparative  merits,  if 
any,  of  a variety  of  fodder  })lants  newMo  our  locality  and  of  a 
fair  reputation  elsewhere,  as  may  have  been  noticed  in  our 
annual  report.  From  among  those  fodder  plants  which 
showed  a fair  degree  of  adaptation  to  our  soil  and  climate 
we  have  selected  for  several  years  past  a few  for  cultivation 
on  a large  scale,  to  increase  our  fodder  supply^  during  the 
summer  and  w'inter  season,  either  as  green  fodder  or  in  the 
form  of  ensilage  and  hay. 
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The  new  crops  thus  far  selected  for  that  purpose  are  all 
annual  lecuniinous  plants  (clover  famih'),  as  summer  vetch, 
Scotch  tares,  soja  bean,  serradella,  horse  bean  and  Southern 
cov'-})ea.  These  crops  can  claim  a higher  nutritive  value  than 
the  grasses,  and  they  yield  in  the  majority  of  cases  a larger 
return  per  acre.  They  are  readily  and  Avith  advantage  in- 
troduced into  most  local  systems  of  rotation,  they  tend  to 
increase  materially  the  nitrogen  resource  of  the  soil  they  are 
raised  on  in  an  economical  Avay,  besides  improA'ing  the  phys- 
ical and  chemical  conditions  of  the  soil  in  A'arious  directions. 

One  of  the  principal  aims  in  the  cultivation  of  fodder  crops 
of  every  description  ought  to  be  an  increase  of  their  nitrogen 
containing  organic  constituents  as  iiir  as  practicable.  This 
result  is  of  special  interest  in  the  dairy  industry,  for  milch 
coAA’s,  among  full-groAvn  animals,  require  an  exceptionally 
nutritious  diet  to  do  their  best. 

No  class  of  farm  cro})s  sIioaa's  in  a more  marked  degree  the 
influence  of  a liberal  use  of  manure.  Both  the  quantity 
and  quality  of  these  crops  are  materially  improA^ed  AA’hen 
raised  upon  lands  in  a fair  state  of  fertility.  Exhausted 
lands  produce  invariably  an  inferior  quality  of  fodder  crops 
of  its  kind,  as  far  as  the  amount  of  their  nitrogen-containing 
organic  constituents  is  concerned.  A liberal  production  of 
nutritious  annual  fodder  crops  of  the  right  kind  improves 
our  chances  of  supjyorting  more  farm  live  stock,  tends  to  in- 
crease our  supply  of  home-made  manure,  and  xdtimately 
becomes  the  chief  reliance  of  a remunerative  mixed  farm 
industry. 

Our  trials  on  a small  scale  AA  ith  iieAA’  fodder  crops  during 
the  past  year  include  the  folloAA'ing  ; — 


Summer  A'etch, 

Soja  bean, 

Bokhara  cloA’er, 

Sanfoin, 

Horse  bean, 

CoAv-pea, 

Yellow  trefoil, 

Serradella, 

Prickly  comfrey, 

Flat-pea  or  Lathyris  sylvestris. 
Kidney  A'etch, 


Blue  lupine, 

Y'ellow  lupine, 

"White  lupine, 
SiUer-hull  buckwheat, 
Japanese  buckwheat, 
Common  buckwheat. 
Summer  rape, 

"Winter  rape. 

Artichoke  (.Jerusalem), 
Sugar  beet. 
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Several  of  the  above-enumerated  more  or  less  reputed 
fodder  plants  have  been  for  some  years  past  successfully 
cultivated  u})on  the  fields  of  the  station,  as  may  have  been 
noticed  from  pre^■i()us  communications.  Some  of  them  have 
l)een  raised  ag’ain  during  the  past  season  on  a becoming  scale 
to  increase  our  fodder  supply  for  milch  cows,  etc.,  as  green 
fodder  during  summer  and  autumn  and  as  ensilage  during 
winter  and  spring.  A summary  of  our  results  may  lie 
noticed  in  the  following  tabular  statement.  The  estimate  in 
regard  to  meadow  growth  is  based  on  the  results  obtained 
by  us  on  exceptionally  good  grass  land  (two  tons  of  first  cut 
and  one  ton  of  second  cut  hay).  The  annual  average  yield 
of  meadows  for  the  entire  State  does  not  much  exceed  one 
ton  of  hay. 


CROP. 

Yield 
per  Acre 
(Tons). 

Dry  Matter 
(Per  Cent.). 

Dry  Matter 
per  Acre 
(Pounds). 

Nitrogen  in 
Dry  Matter 
(Per  Cent.). 

Nitrogen 
per  Acre 
(Pounds). 

Fodder  corn  (kernels 

glazino'), 

18 

.81.47 

11, .329 

1.02 

116 

Serradella, 

1-2 

17.97 

4,313 

2.42 

104 

Vetcli  and  oats. 

8.0.5 

17.98 

2,894 

2.68 

78 

Soja  bean. 

11.1 

2(5.80 

5,949 

1.19 

71 

llav,  .... 

2 

87.72 

3,509 

1.64 

58 



7 

37.89 

4,4(>6 

0.85 

37 

Peas  and  oats, . 

5 

13.68 

1,368 

2.63 

36 

Kowen,  .... 

1 

89.79 

1,795 

2.00 

36 

Hungarian  (second  crop 

after  rye),  . 

2.5 

25.69 

1,285 

1.50 

GO 

Rye,  vetch  and  oats,  peas  and  oats,  part  of  soja  bean,  of 
corn  and  of  serradella  have  lieen  fed  as  green  fodder  or  as 
hay,  and  the  remainder  of  green  corn  and  soja  bean,  ser- 
radella and  Hungarian,  is  on  hand  in  silos  as  mixed  ensilage 
for  winter  use. 

2.  Commercial  Feed  Stuffs. 

The  name  commercial  feed  stuft’  or  concentrated  commercial 
feed  stuffs  is  usually  applied  to  a class  of  substances  ofiered 
for  sale  in  our  markets  which,  in  the  majorit}''  of  cases,  are 
the  waste  or  by-products  of  other  liranches  of  industry. 
Some  of  these  articles,  as  lirans,  middlings  and  oil  cakes 
have  been  for  years  quite  generally  used  in  the  daily  diet  of 
all  kinds  of  farm  live  stock  ; others,  as  the  gluten  meal, 
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gluten  feed,  corn  germ  meal,  dried  brewers’  grain,  malt 
sprouts,  etc.,  are  but  recently  more  o'enerallv  otfered  for  a 
similar  purpose. 

Their  importance  as  an  additional  valuable  fodder  supply 
for  the  support  of  every  Iwancli  of  animal  industry  on  the 
farm  and  elsewhere  has  become  from  year  to  year  more 
conspicuous,  on  account  of  a marked  increase  of  the  supply 
of  well-known  articles,  as  well  as  of  the  introduction  of 
many  new  kinds.  Their  consumption  is  a})parently  daily 
increasing,  and  seems  to  keep  step  with  the  su[)ply. 

The  special  value  claimed  for  commercial  feed  stuffs  as  an 
important  source  of  fodder  supply  rests  in  the  main  on  their 
fitness  to  su})plcment  advantageously  our  coarse  home-raised 
fodder  crop  in  the  interest  of  a higher  feeding  effect  and  of 
a better  economy.  A frequently  good  mechanical  condition, 
as  well  as  an  exceptionally  valuable  chemical  conn)osition, 
adapt  many  of  them  in  a high  degree  for  that  puiq^ose. 

As  no  single  farm  cro[)  or  any  part  of  them  has  been 
found  to  su})ply  economically  and  efficiently  to  any 
considerable  extent  the  jiarticular  Avants  of  food  of  our 
various  kinds  of  farm  live  .stock  to  secure  the  l)est  possible 
results,  it  becomes  a matter  of  ffrst  importance  from  a mere 
financial  .stand-point  to  know  how  to  supplement  our  current 
tarm  crops  to  meet  the  wants  of  each  kind  of  animals  under 
various  circumstauces  in  a desirable  degree  To  secure  the 
highest  feeding  effect  of  each  fodder  article  raised  upon  the 
farm  is  most  desirable  in  the  interest  of  <>’ood  economy. 

Practical  experience  in  the  dairy  has  thus  far  abundantly 
shown  that  the  efficiency  of  a daily  diet  does  not  so  much 
depend  on  the  mere  use  of  more  or  less  of  one  or  the  other 
reputed  fodder  article  as  on  the  presence  of  suitalde  fodder 
articles  which  contain  the  three  essential  c/ronj)s  of  food 
constituents,  i.  e.,  organic  nitrogenous,  non-nitrogenous  and 
mineral  constituents  of  plants,  in  a desirable  form,  and  in 
such  relative  proportions  and  quantities  as  haA'e  been  recog- 
nized to  be  necessary  to  meet  efficiently  the  food  supjffy 
of  the  dairy  cow.  Similar  relations  are  known  to  exist  in 
regard  to  the  diet  best  adapted  in  case  of  all  kinds  of 
animals.  A??  economical  system  of  stock  feeding  has  to 
select  among  the  suitable  fodder  articles  those  which  furnish 
the  required  quality  and  proportion  of  the  three  recognized 
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essential  food  constituents  in  a digestible  form,  at  the  lowest 
cost. 

Actual  observations  in  stock  feeding  fully  confirm  the 
correctness  of  the  aliove  statement,  that  a judicious  selec- 
tion from  among  the  current  commercial  feed  stufis,  for 
the  purpose  of  serving  in  connection  with  one  or  more  of 
our  home-raised  fodder  plants  as  a fodder  ingredient  of  the 
daily  diet,  does,  as  a rule,  tend  not  only  to  improve  their 
food  'S'alue,  but  also  lowers  in  the  majority  of  cases  the  net 
cost  of  the  feed  consumed.  For  more  details  remirdino;  the 
determination  of  the  intrinsic  value  of  fodder  rations  I have 
to  refer  on  the  present  occasion,  for  obAdous  reasons,  to 
})receding  annual  reports. 

The  '}najority  of  commercial  feed  stuffs  occiij)!/  in  a 
rational  system  of  stock  feeding  a similar  j)osition  to  our 
home-raised  fodder  crops,  as  is  commonly  conceded  to  the 
commercial  fertilizer , tvith  reference  to  the  barn-yard  manure 
for  the  production  of  farm  crop)s;  they  serve  for  the  prepara- 
tion of  a complete  diet  binder  different  conditions  and  for 
different  purposes.  The  individual  merits  of  each  of  them 
become  in  the  same  degree  better  appreciated,  as  the 
principles  which  govern  animal  nutrition  are  more  generally 
understood,  and  fnd  a due  recognition  in  our  modes  of 
compounding  the  daily  diet  for  different  kinds  as  well  as  for 
differeiit  conditions  of  the  same  kind  of  animals.  They  are 
as  a class  to-day  considered  indispensable  for  a remunerative 
management  of  every  branch  of  animal  industry  on  the  farm 
and  elsewhere. 

iMany  of  the  commercial  feed  stufis  contain,  aside  from  a 
liberal  amount  of  pliosphoric  acid  and  potash,  an  exception- 
ally large  percentage  of  nitrogen.  This  circumstance  gives 
them  a special  claim,  independent  of  their  respective  food 
value  for  animals.  A liberal  addition  of  these  feed  stufis 
to  the  daily  diet  of  any  kind  of  animal  imparts  to  the 
manurial  refuse  resulting  from  their  use  a corresponding 
hiiiher  commercial  and  ao'ricultural  value  as  a valuable 
source  of  plant  food.  A judicious  and  lil)eral  introduction 
of  a quite  numerous  class  of  commercial  feed  stuffs  into  the 
daily  fodder  supply  of  the  animals  ke[)t  on  the  farm  is  for 
this  reason  deservedly  recommended  as  a safe  and  economical 
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wa}'  to  inci’ease  the  home  production  of  plant  food  in  the 
interest  of  an  increase  in  the  fertility  of  the  farm  lands. 

As  the  financial  success  of  a mi.xed  system  of  farming  in 
particular  depends  to  a considcrahle  degree  on  the  character, 
the  amount  and  the  cost  of  jiroduction  of  the  manurial 
refuse  secured  in  connection  with  the  special  farm  industry 
carried  on  at  the  time,  it  seems  to  need  no  further  argument 
to  ])rove  that  the  relation  which  exists  between  the  temporary 
raarket  cost  of  the  })articular  feed  stuff  under  consideration 
and  the  marJcel  value  of  the  manurial  elements  which  it 
contains  deserves  a serious  consideration  when  devising  an 
clHcient  and  at  the  same  time  an  economical  diet. 

The  character  and  commercial  value  of  the  manurial 
refuse  obtainable  from  any  kind  of  feed  stuff,  under  other- 
wise corresponding  conditions,  stands  in  a direct  relation  to 
more  or  less  of  the  different  essential  fertilizing  constituents 
— phosphoric  acid,  potash,  and  in  jiarticular  nitrogen  — it 
contains.  The  commercial  value  of  these  three  important 
articles  of  plant  food  found  freipiently  in  prominent  com- 
mercial feed  stuffs  equals  in  many  instances  more  than  one- 
half  of  the  market  cost  of  the  particular  fodder  ingredient 
in  question. 

The  subsequent  tabular  statement  may  serve  as  an 
illustration  of  these  relations  between  market  cost  and 
fertilizing  value  of  some  current  reputed  fodder  articles  ; — 


NAME  OK  KEE!>  STUFF. 

Market 
(per  Tun) 

r^lanuriul  Value 
(pur  Ton). 

Corn  meal,  ....... 

$24  00 

$7  31 

Gluten  meal  (Chicago),  .... 

28  00 

14  72 

Chicago  maize  feed, 

25  00 

13  25 

Buffalo  gluten  feed, 

23  00 

12  57 

Cotton-seed  meal, 

28  00 

23  52 

Linseed  meal  (old  process), . 

26  00 

19  22 

Linseed  meal  (new  process). 

27  00 

20  37 

Wheat  middlings, 

17  On 

9 50 

Wheat  bran 

17  00 

13  23 

Dried  brewers’  grain,  ..... 

23  00 

9 96 

English  hav  (first  cut  of  meadows),  . 

15  00 

5 92 

Rowen  (second  cut  of  meadows), 

15  00 

7 00 

Corn  fodder,  ....... 

7 00 

4 55 

Corn  stover,  ....... 

5 00 

3 75 

Corn  ensilage,  ...... 

2 50 

1 53 

Sugar  beets, 

5 00 

1 21 

INIangold  roots,  ...... 

4 00 

1 01 

72  AGEICULTURAL  EXPERIMENT  STATION.  [Jun. 

The  above-stated  market  cost  is  subject  to  periodical 
chano-es,  and  the  commercial  value  ot  their  fertilizino;  con- 
stituents  varies  more  or  less  with  the  quality  of  each  kind. 
This  feature  does  not  affect  materially  the  force  of  the  point 
made. 

A due  appreciation  of  the  previously  }minted  out  favorable 
features  regarding  the  i)eculiar  character  of  a numerous  class 
of  commercial  feed  stuffs  has  caused  a steady  increase  in 
their  consumption  on  the  farm  and  elsewhere.  The  money 
invested  by  farmers  for  securing  commercial  feed  stuffs  as  an 
additional  food  sujyyly  for  home  consumption  exceeds  to-day 
many  times  the  amount  spent  for  commercial  fertilizers. 

As  no  single  commercial  feed  stulf  can  lie  expected  to  meet 
our  present  demand  for  these  articles,  nor  can  claim  to  be 
tlie  most  economical  one  under  varying  market  conditions,  and 
with  due  appreciation  of  the  varying  character  of  our  home- 
raised  fodder  supply,  it  is  Imt  proper  that  every  new  addi- 
tion in  suitalile  kinds  should  receive  a deserved  attention, 
and  subsecjuently  an  actual  trial  to  ascertain  its  individual 
merits. 

A considerable  number  of  these  feed  stuffs  has  already 
been  tried  at  this  station  during  past  years,  in  connection 
with  our  feeding  experiments  with  milch  cows,  growing 
steers,  lamlis  and  pigs,  as  may  have  lieen  noticed  in  our 
periodical  reports ; others  are  at  present  on  trial.  The  ar- 
ticles used  on  those  occasions  were  as  a rule  bought  in  the 
general  market.  A still  larger  numlier  of  different  kinds 
have  lieen  analyzed  by  us  at  the  request  of  farmers  and 
dealers  in  feed  stuffs ; the  samples  wmi’e  usually  sent  on  for 
that  ])urpose.  In  regard  to  the  former,  there  can  be  no 
reasonalde  doulit  about  their  identity  ; as  far  as  the  latter  are 
concerned,  the  responsibility  of  furnishing  fair  representa- 
tive samples  rests  in  some  instances  with  the  parties  asking 
for  the  analyses. 

The  results  of  our  analyses  of  commercial  feed  stufls  are 
embodied  in  the  sulisequent  tabular  statement.  The  record 
of  the  analyses  is  here  purposely  confined  to  the  extremes 
noticed,  as  far  as  the  percentage  o(fat  and  nitrogen-contain- 
ing organic  matter  or  crude  protein  are  concerned,  to  engage 
a special  attention  in  that  direction  : — 
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Articles  marked  * have  been  bought  in  the  market,  or  were 
raise<l  on  the  land  ot  the  station,  and  tliere  can  be  no  rea- 
sonable doubt  about  fair  sampling.  The  remainder  were 
sent  on  with  name  recorded  above. 

A caretul  examination  of  the  preceding  })artial  analyses  of 
current  commercial  feed  stulI's  cannot  fail  to  show  the  exist- 
ence of  most  serions  variation  in  the  amount  of  the  two  most 
cost! n food  conutitnenis,  in  case  of  the  same  find.  The  differ- 
ences noticed  in  that  direction  affect  in  many  instances,  in  a 
marked  degree,  the  food  value  of  the  particular  article  as 
Avell  as  its  comparative  money  value.  Some  of  these  varia- 
tions may  be  due  to  differences  in  the  jirocesses  at  the  time 
employed  in  the  parent  industry.  The  fact  that  the  majority 
of  this  class  of  feed  stuffs  are  xcaste  or  by-products  of  other 
industries  renders  them  in  an  exceptional  degree  liable  to 
changes  in  comgjosition.  21ns  feature  in  their  production 
deserves  a most  careful  consideration,  from  a financial  point 
of  view,  on  the  part  o f the  buyer. 

Commercial  feed  stuffs  are  usually  bought  for  their  high 
percentage  of  cither  nitrogen-containing  organic  matter  or 
fat,  or  both.  They  are  used  to  enrich  the  daily  diet  of 
various  kinds  of  farm  live  stock  in  both  directions.  This 
course  is  generally  adopted  on  account  of  a well-known 
deficiency  of  most  of  our  home-raised  coarse  fodder  articles 
in  regard  to  both  food  constituents,  in  particular  of  nitroge- 
nous matter.  Farmers  that  do  not  raise  a liberal  proiiortion 
of  clover-like  fodder  plants  are  in  a particular  degree  in  need 
of  concentrated  commercial  feed  stuffs  rich  in  nitrogenous 
food  constituents,  to  turn  the  excess  of  the  non-nitrogenous 
food  constituents  which  most  of  our  current  home-raised 
coarse  fodder  articles  contain  to  the  best  possible  account. 

The  liability  of  pecuniary  losses  on  the  of  the  buyer, 
in  consequence  of  exception cd  variations  in  the  percentage  of 
nitrogenous  organic  matter,  crude  protein  or  fat,  or  of  both, 
is  quite  frequently  greatly  aggravated  by  most  unexpected 
serious  fiuctuat ions  in  the  marhet  cost  of  leading  feed^  stuffs. 

As  we  buy  in  the  majority  of  cases  the  concentrated  com- 
mercial feed  stuffs  on  account  of  their  large  proportion  of 
nitrogen-containing  food  constituents,  it  becomes  of  special 
interest  to  know  at  what  cost  a given  quantity  of  nitrogen- 
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containing  food  constituents  can  be  bought  in  the  form  of  dif- 
ferent feed  stuffs  equally  well  adapted  under  existing  cir- 
cumstances. A change  in  the  marlcet  cost  of  one  and  the 
same  commercial  feed  stuff  affects  the  cost  of  the  nitrogen- 
containing  food  constituent  in  particular  as  its  supply  is 
more  limited  than  that  of  the  non-nitrogenous  food  constit- 
uents which  our  home-raised  coarse  fodder  articles  contain 
as  a rule  in  abundance,  and  which  therefore  need  not  to  l)e 
secured  from  outside  resources  for  cash. 

The  subsequent  tabular  statement  assumes  a constant  cost 
of  digestilde  non-nitrogenous  food  constituents,  — sugar, 
starch,  tat,  etc., — and  shows  thereby  the  variations  in  the 
cost  of  digestible  nitrogen-contaiidng  food  constituents,  in 
case  of  some  prominent  concentrated  commercial  feed  stuffs 
in  onr  local  market. 

The  ma  jority  of  analyses  stated  are  made  of  fodder  articles 
which  have  been  used  either  during  the  past  year  in  connec- 
tion with  some  of  our  feeding  experiments,  or  have  been 
raised  upon  the  grounds  of  the  station.  Some  arlicles  sent 
on  by  outside  parties  are  added,  on  account  of  the  special 
interest  they  may  present  to  others. 
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Yalualion  of  Fodder  Articles  on  the  Following  Basis. 

[Digestible  cellulose  and  nitrogen-free  extract  matter,  1 cent  per  pound  ; digestible 
fat,  '1^  cents  i)er  pound.  The  value  of  digestible  i>rotein  determined  the  difference 
of  the  STiiu  of  both  and  tlie  market  cost  of  the  fodder  articles.  (Calculation  is 
based  on  dry  matter,  2,000  pounds  )] 


Protein 

Market  Cust. 

per  Pouiul 

(Cents). 

Corn  meal,  . 

^31 

00 

6.88 

Corn  meal,  . 

21) 

00 

5. 84 

Corn  meal,  . 

24 

00 

3.24 

Corn  meal. 

23 

00 

2.72 

\\'hcat  middlings. 

20 

00 

3.13 

Sjjring  wheat  l>ran. 

R) 

00 

3.04 

^\'inter  wlieat  bran. 

21 

( 0 

3.93 

Chicago  maize  feed. 

23 

00 

2.34 

1 tried  brewers’  grain,  . 

22 

00 

3.37 

( )hl-process  linseed  meal. 

2(i 

00 

2.20 

^'ew-proeess  linseed  meal. 

27 

00 

2.08 

Chicago  gluten  meal,  . 

28 

00 

2.46 

Cotton-seed  meal. 

28 

00 

2.34 

Mnglish  lia}'. 

12 

00 

1.36 

English  hay. 

15 

00 

4.12 

Rowen,  .... 

12 

00 

1.21 

Rowen,  .... 

15 

00 

3.24 

Corn  stover,* 

5 

00 

- 

Corn  ensilage,* 

2 

60 

- 

Mangold  roots,*  . 

3 

00 

- 

Sugar  beets,* 

O ' 

5 

00 

* The  value  of  the  digestible  cellulose,  nitrogen-free  extract  matter  and  fat,  on  the 
above  basis,  exceeds  the  market  cost. 


Prices  are  apt  to  rise  and  to  fall  without  any  reference  to 
the  agricultural  value  of  the  article  in  question. 

Flames  mag  remain  the  same,  and  in  fact  do  remain  in 
some  instances,  while  the  composition  of  the  article  suffers 
serious  changes  in  consequence  of  changes  in  the  grnrent 
industry. 

Sales  without  due  responsUnlity  regarding  the  particular 
quality  of  the  goods  delivered  leaves  the  pecuniary  rish 
involved  in  the  ti'ansaction  in  an  objectionahle  degree  on  the 
side  of  the  buyer. 

Unaccounted  for  variations  in  the  composition  of  feed 
stuffs  must  prove  a serious  obstacle  in  the  desirable  introduc- 
tion of  a rational  and  economical  system  of  stock  feeding. 
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For  these  and  other  reasons  previously  pointed  out  it  cannot 
he  claimed  that  the  prevailing  mode  of  selling  and  buying 
commercial  feed  stuffs  rests  on  a just  and  fairly  eguitable 
basis. 

The  trade  in  commercial  feed  stuffs  is  to-day  in  a similar 
unsatisfactory  condition  as  was  the  trade  in  commercicd 
fertilizers  before  the  introduction  of  a syste^n  of  State 
inspection  in  regard  to  those  articles. 

The  generally  conceded  success  of  the  introduction  of  a 
well-regulated  system  of  State  inspection  in  regard  to  com- 
mercicd fertilizers  seems  to  suggest  the  adoption  of  a.  similar 
course  with  reference  to  the  trade  in  commercial  feed  stuffs. 

The  l)est  interests  of  both  manufacturers  and  farmers,  in 
fact  of  everv  one  who  keeps  live  stock  tor  his  accommoda- 
tion, render  such  changes  desirable  in  the  present  mode  ot 
sellino;  and  buying  feed  stuffs  as  will  impose  mutual  and 
equitable  responsibility  on  all  parties  interested  in  the 
transaction.  The  limited  margins  for  proht  in  every  l)ranch 
of  animal  industry  carried  on  at  our  tarms  necessitates  a 
careful  attention  to  all  the  details  of  the  business.  The 
monev  interests  involved  are  of  an  exceptional  magnitude. 

A due  consideration  of  the  present  condition  ot  our  trade 
in  commercial  teed  stuffs  has  induced  the  Board  ot  Control  ot 
the  Massachusetts  State  Agricultural  Experiment  Station  to 
request  the  writer  to  present  the  subject  once  more  to  the 
consideration  of  all  parties  interested ; and  to  invite  their 
co-operation  in  devising  suitable  means  to  secure  a fair 
deo-ree  of  mutual  responsibility  on  the  part  of  all  ]iarties 
interested  in  the  trade  and  the  consumption  of  commercial 
feed  stuffs. 

C.  A.  GOESSMANN. 

XOTEMBER,  1892. 
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6.  Analyses  op  Fodder  Articles  made  at  the  Station 

IN  1892. 

Green  Corn  {1891). 


[I.,  Pride  of  the  North  ; II  , Stowell’s  Evergreen.] 


[From  station  l)arn.] 

I’KR  Cent. 

I. 

II. 

^loisture  at  100°  C.,  . . , . . 

Dry  matter,  ....  . . = 

71.8(3 

28.11 

83.91 

16.09 

Analysis  of  Dry  Matter. 

Crude  ash, 

“ cellulose, 

“ fat, 

“ protein,  ....... 

Non-nitrogenous  matter,  ..... 

100.00 

3.78 

25.67 

2.21 

7.62 

60.69 

100.00 

6.73 

26.03 

3.26 

8.09 

55.89 

100.00 

100.00 

Corn  Stover  {1891). 


[I.,  Pride  of  the  North ; II.,  Stowell’s  Evergreen.] 
[From  station  barn.] 


Per  Cent. 

I. 

II. 

IMoisture  at  100°  C., 

Dry  matter, 

20.10 

79.90 

41.62 

58.38 

Analysis  of  Dry  Matter. 

Crude  ash, 

“ cellulose,  ....... 

“ fat, 

“ protein,  ....... 

Non-iiitrogenous  matter, 

100.00 

6.12 

33.72 

2.51 

7.75 

49.90 

100.00 

9.76 

37.79 

2.44 

6.08 

43.93 

100.00 

100.00 
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Corn  Kernels  (1891). 

[I.,  Pride  of  the  North  ; II.,  Stovvell’s  Evergreen.] 
[From  station  barn.] 


I’KI!  Cent. 


I. 

ir. 

^Moisture  at  100“  C., 

13.  G8 

11.98 

Dry  matter, 

86.32 

88.02 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 

1.29 

1.63 

“ cellulose, 

1 . 69 

2.41 

“ fat,  . • 

4.11 

9.56 

“ i)rotem,  ....... 

10.42 

12.5V 

Xon-nitrogenous  matter, 

82.49 

73.83 

100.00 

100.00 

Corn  Cobs  (1891). 


[I.,  Pride  of  the  North ; II.,  Stowell’s  Evergreen.] 
[From  station  barn.] 


PKR  ChXT. 

1. 

II. 

INIoisture  at  100°  C., 

7.00 

5.95 

Dry  matter, 

93.00 

94.05 

Analysis  of  Dry  Matter. 

Crude  ash,  ........ 

100.00 

1.42 

100.00 

2.53 

“ cellulose, 

37.84 

34.19 

“ fat, 

0.35 

0.77 

“ protein, 

1.46 

1.73 

Non-nitrogenous  matter,  ..... 

58.83 

58.78 

100.00 

100.00 

80  AGRICULTUEAL  EXPERIMENT  STATION.  [Jan 


StoivelCs  Evergreen  Siveet  Corn  {1891). 
[From  station  barn.] 


I. 

II. 

HI. 

IV. 

Ears  (four)  : — 

Numlter  of  rows,  .... 

14 

14 

16 

14 

.Moisture  at  100°  C , . 

11.98 

1 1 . 98 

11.98 

11.98 

Total  weight  of  ear  (grams), 

116.3 

104.6 

111.5 

79.3 

M'eight  of  kernels  (grams),. 

91.87 

77.4 

90.9 

61.0 

Per  cent,  of  total  weight. 

78.99 

73.99 

81.52 

76.92 

Weight  of  cobs  (grams). 

24.43 

27.2 

20.6 

18.3 

Per  cent,  of  total  weight, 

21.01 

26.01 

18.48 

23.08 

Corn  Ensilage  {1891). 


[I.,  Pride  of  the  Xorth  ; II.,  Stowell's  Evergreen.] 
[From  station  barn.] 


PElt  (’ext. 

I.  ! It. 

i\[oisture  at  100°  C 

79.98 

84.30 

Dry  matter, 

20.08 

15.70 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Crude  ash,  .....  . . 

4.99 

6.32 

*•  cellulose,  ....... 

27.19 

29.32 

“ fat, 

3.29 

7.36 

“ protein, 

8.29 

7.86 

Xon-nitrogenous  matter, 

56.24 

49.14 

100.00 

100.00 

Acidity  (as  acetic  acid), 

1.18 

1..33 

Fertilizing  Constituents. 


Moisture,  ........ 

79.98 

84.. 30 

Xitrogen, 

0.266 

0.197 

Phosphoric  acid, 

- 

0.087 

Potassium  oxide,  ....... 

- 

0.406 

Valuation  per  2,000  pounds,  .... 

$1  05 
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Vetch  and  Oats,  green  (1891). 

[From  station  barn.] 

IMoisture  at  100^  C.,  ...... 

Dry  matter, 

Analysis  of  Dry  Matter. 

Crude  ash,  ........ 

“ cellulose, 

“ fat, 

“ protein,  ....... 

Non-nitrofrenous  extract  matter,  .... 

O ' 


Per  Cent. 

57.96 

42.04 


100.00 

7.97 

30.77 

2.58 

8.83 

49.85 


100.00 


Notes  on  Changes  in  Dry  Matter  during  Growth. 


July  7, 1891. 

July  22, 1891. 

Aug.  3, 1891. 

Moisture  at  100°  C., 

79.75 

64.77 

57.96 

Dry  matter, 

20.25 

35.23 

42.04 

Soja  Bean,  green  (1891). 


[From  station  barn.] 

Per  Cent. 

Moisture  at  100“  C., .72.22 

Dry  matter, 27.78 


100.00 

Analysis  of  Dry  Matter. 


Crude  ash, . . . 6.39 

“ cellulose, 31.49 

“ fat, . . 3.39 

“ protein, 13.71 

Xon-nitrogenous  e.xtraet  matter, 45.02 


100.00 


Notes  on  Changes  in  Dry  Matter  during  Growth. 


Aug.  3, 1891. 

.\ug.  17, 1891.  Sept.  2. 1891 

Moisture  at  100°  C., 

80.24 

72.22 

70.22 

Dry  matter, 

19.76 

27.78 

29.78 
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Green  liye  {1892). 

[From  station  barn.] 

Per  Cent. 

Moisture  at  100'^  C.,  .........  62.11 

Dry  matter, 87.89 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash,  . , . . . . . . . . . 5.27 

“ cellulose, 21.52 

“ fat, 2.46 

“ protein, . . . 5.38 

Non-nitrog'euous  extract  matter,  . . . . . . .65.37 

O ' 


100.00 

Fertilizing  Constituents. 

Moisture, 62.11 

Nitrogen,  . . 0.327 

Phosphoric  acid,  . . . . . . . . .0.15 

Potassium  oxide, 0.734 

Valuation  [ter  2,000  pounds, $1  80 

Hungarian  Grass,  green  * {1892). 

[From  station  barn  ] 

Per  Cent. 

Moisture  at  100°  C., 74.31 

Dry  matter, 25.69 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 8.94 

“ cellulose,  . . . . . . . . . .31.23 

“ fat, 2.43 

“ protein, 9.39 

Non-nitrogenous  extract  matter, 48.01 


100.00 

Fertilizing  Constituents. 

Moisture, 74.31 

Nitrogen, 0.385 

Phosphoric  acid, 0.159 

Potassium  oxide,  ..........  0.549 

Valuation  per  2,000  pounds,  . . . . . . . $1  82 


* Second  crop  after  rye. 
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Green  Corn  Fodder  {1892). 

[From  station  barn.] 

Per  Cent. 

iVIoisture  at  100'^  C.,  . . . . . . . . .08.53 

Dry  matter, 31.47 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 5.68 

“ cellulose,  . . . . . . . . . .22.99 

“ fat, 2.81 

“ protein, 6.22 

Non-nitrogeuous  extract  matter,  . . . . . . .62.30 


IOC. 00 

Fertilizing  Constituents. 

Moisture,  . . . . . . . . . . .08.53 

Nitrogen, 0.31 

Phosphoric  acid,  0.055 

Potassium  oxide, 0.149 

Valuation  [ter  2,000  pounds, §1  12 

Corn  Stover  {1892). 

[From  station  barn.] 

Per  Cent. 

[Moisture  at  100°  C., 14.66 

Dry  matter,  . . . . . . . . . . .85.34 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 5.49 

“ cellulose, 37.57 

“ fat, 1.82 

“ protein,  . . . . . . . . . . 4.00 

Non-nitrogenous  e.xtract  matter,  . ......  51.02 


100.00 

Fertiliziyig  Constituents 

Moisture, . .14.66 

Nitrogen,  ...........  0.546 

Phosphoric  acid, 0.228 

Potassium  oxide,  . . . 1.84 

Valuation  per  2,000  pounds,  f3  55 
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Soja  Bean,  green*  {1892). 

[From  station  barn.] 

Per  Cent. 

Moisture  at  100°  C., 73.20 

Dry  matter, . . .26.80 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash,  . , 6.80 

“ cellulose, 30.54 

“ fat, 2.29 

“ protein, 6.82 

Nou-nitrogenous  extract  matter, 53.55 


100.00 

Fertilizing  Constituents. 

Moisture, 73.20 

Nitrogen, 0.292 

Phosphoric  acid, 0.151 

Potassium  oxide,  . . . . . . . . . .0.531 

Valuation  per  2,000  jtounds, $1  52 

Soja  Bean  Strata,  Late  Variety  {1892). 

[From  station  barn.] 

Per  Cent. 

Moisture  at  100°  C., 7.63 

Dry  matter, 92.37 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 10.72 

“ cellulose,  . . . . . . . . . .36.80 

“ fat 3.49 

“ protein,  . . . . . . . . . . 5.34 

Non-nitrogenous  extract  matter,  43.65 


100.00 

Fertilizing  Constituents. 

Moisture, 7.63 

Nitrogen, 0.789 

Phosphoric  acid, 0.397 

Potassium  oxide, 1.322 

Valuation  per  2,000  jtounds,  . . , $4  19 


* Late  variety. 
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Cottonseed  Meal. 

[I.  and  11.  sent  on  from  Boston,  Mass.;  III.,  IV.  and  V.  sent  on  from  Amherst, 

Mass.] 


I’KR  CkNT. 


I. 

ir. 

III. 

IV. 

V. 

IMoisture  at  100°  C.,  . 

8.62 

8.73 

8.. 53 

8.83 

6.17 

Dry  matter, 

91.38 

91.27 

91.47 

91.17 

93.83 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter. 
Crude  ash. 

6.44 

5.94 

7.. 54 

4.72 

5.34 

“ cellulose, 

6.19 

21.05 

5.87 

9.77 

7.68 

“ fat,  .... 

10.69 

6.23 

11.67 

9.47 

14.19 

“ protein,  . 
Non-nitrogenous  extract 

44.4.5 

26.97 

48.23 

42.43 

44.89 

matter,  .... 

32.23 

39.79 

26.69 

33.61 

27.90 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 


Moisture,  .... 

8 

62 

8.73 

8 

53 

8 

83 

6 

17 

Nitrogen,  .... 

6 

50 

3.94 

7 

06 

6 

19 

6 

74 

Phosphoric  acid. 

4 

51 

3.41 

3 

28 

2 

07 

3 

26 

Potassium  oxide. 

1 

49 

1.398 

1 

37 

1 

48 

1 

70 

Valuation  jJer  2,000  i^ounds. 

?25 

80 

$16  84 

$26 

02 

$22 

18 

$25 

34 

Cottonseed  Meal. 


[From  station  barn.] 


Per  Cent. 

I. 

ir. 

III. 

IMoisture  at  100°  C.,  ..... 

7.05 

5.69 

6.81 

Dry  matter,  ....... 

92.95 

94.31 

93.19 

Ayialysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

Crude  ash, 

5.40 

7.56 

7.10 

“ cellulose, 

6,15 

7.76 

6.54 

“ fat, 

13.82 

12.48 

12.69 

“ protein, 

38.79 

43.69 

44.33 

Non-nitrogenous  extract  matter,  . 

35.84 

28.51 

29.34 

100.00 

100.00 

100.00 
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Buffalo  Gluten  Feed. 

[I.  sent  on  from  North  Amh^st,  Mass. ; II.,  III.  and  IV.  from  station  barn.] 


Per  Cent. 


I. 

ir. 

nr. 

IV. 

Moisture  at  100°  C.,  . . . 

8.82 

8.97 

0..33 

6.82 

Dry  matter,  ..... 

91.18 

91.03 

93.67 

93.18 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

100.00 

Criule  asli, 

1.12 

0.77 

0.95 

0.83 

“ cellulose,  .... 

6.17 

6.09 

5.76 

4.94 

“ fat, 

12.86 

13.46 

12.99 

13.03 

“ protein,  .... 

31.05 

26.16 

25 . 75 

28.71 

Non-nitrogenous  extract  matter,  . 

48.80 

54.62 

54.55 

52.49 

100.00 

100.00 

100.00 

100.00 

Gluten  Feed. 


[I.  sent  on  from  Amherst,  Mass.;  II.  sent  on  from  Nortli  Amherst,  Mass.,;  III. 

sent  on  from  Chicago,  III.] 


Per  Cent. 

I. 

ir.. 

in.t 

IMoisture  at  100°  C., 

6.81 

7.87 

13.98 

Dry  matter, 

93.19 

92.13 

86.02 

Ayialysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

Criule  ash, 

1.81 

1.97 

0.75 

“ cellulose,  ...... 

6.39 

1.58 

1.80 

“ fat, 

11.73 

10.48 

16.34 

“ protein, 

28.43 

25.03 

38.68 

Non-nitrogenous  extract  matter,  . 

51.64 

60.94 

42.43 

100.00 

100.00 

100.00 

* Coon  gluten  feed.  f Pope’s  gluten  feed. 
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Gluten  Meal. 

[Sent  on  from  Glen  Cove,  L.  I.] 

Moisture  at  100°  C., 

Dry  matter, 

Analysis  of  Dry  Matter. 

Crude  ash, 

“ cellulose,  ....... 

“ fat, 

“ protein, 

Non-nitrogenous  extract  matter,  .... 


Dick  Gluten  Flour. 

[Sent  on  from  North  Amherst,  Mass.] 

Aloisture  at  100°  C.,  ...... 

Dry  matter, 

Analysis  of  Dry  Matter. 

Crude  ash, 

“ cellulose,  ....... 

“ fat, 

“ protein, 

Xon-nitrogenous  extract  matter,  .... 


Per  Cent. 


8. 

o 

GO 

91. 

,20 

100, 

o 

o 

0, 

.46 

6, 

.10 

8, 

,49 

18, 

.18 

66, 

.77 

100, 

o 

o 

Per  Cent. 

7 , 

.07 

92, 

.93 

100. 

,00 

0 

.91 

1, 

.69 

17. 

.11 

33. 

.89 

46, 

.40 

100, 

,00 

Corn  Meal. 

[I.  sent  on  from  Sherborn,  Mass. ; II.  from  station  bam.] 


Per  Cest. 

I. 

n. 

Moisture  at  100°  C., 

12.38 

13.96 

Dry  matter,  ........ 

87.62 

86.04 

Analysis  of  Dry  Matter. 

Crude  ash,  ........ 

100.00 

1.76 

100.00 

1.26 

“ cellulose, 

1.92 

1.49 

“ fat, 

4.69 

3.97 

“ protein, 

10.83 

11.11 

Xon-nitrogenous  extract  matter,  .... 

80.80 

82.17 

100.00 

100.00 
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Corn  Meal. 

[I.,  yellow  corn  meal ; II.,  white  corn  meal ; sent  on  from  Salem,  Mass.] 


Ter  Cent. 


I. 

II. 

jNIoisture  at  100°  C., 

10.4,5 

7.20 

Dry  matter, 

89., 55 

92.80 

Analysis  of  Dry  Matter. 

Crude  ash,  ........ 

100.00 

0.95 

100.00 

2.47 

“ cellulose, 

2.19 

5.01 

“ fat, 

4.62 

11.22 

“ [trotein,  ....... 

11.03 

11.45 

Non-nitrogenous  extract  matter,  .... 

81.21 

69.85 

100.00 

100.00 

Corn  Screenings. 


[Sent  on  from  Baldwinville,  Mass.] 


Per  Cent. 


Moisture  at  100°  C., 


Dry  matter,  . 

Analysis  of  Dry  Matter. 

Crude  ash. 

. 

“ cellulose,  . 

. .... 

“ fat. 

. 

“ protein. 



Non-nitrogenous  extract  matter, 


Com  Germ  Meal. 

[Sent  on  from  Conway,  Mass.] 

IMoisture  at  100°  C.,  .....  . 
Dry  matter, 

Analysis  of  Dry  Matter. 

Crude  ash, • 

“ cellulose, ' . . 

“ fat,  ........ 

“ protein, 

Non-nitrogenous  extract  matter,  .... 


11. 

.02 

88. 

,98 

100. 

,00 

2. 

.39 

3. 

.27 

4. 

.48 

8, 

.29 

81. 

,57 

100, 

.00 

Ter  Cent. 

,55 

92. 

.45 

100. 

.00 

0, 

.87 

14, 

.05 

12, 

.17 

10, 

.81 

62, 

.10 

100.00 


1893.]  PUBLIC  DOCUMEXT— Xo.  33 


89 


Maize  Feed. 


[From  station  barn.] 


Per  Ci:nt. 

I.  ir. 

]\roisture  at  100°  C., 

8.80 

8.60 

Diy  matter,  ........ 

91.20 

91.40 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 

0.6.5 

0.92 

“ cellulose, 

8.01 

7.9.3 

“ fat, 

6.84 

7.90 

“ protein, 

25.69 

29.40 

Xon-nitrogenous  extract  matter,  .... 

58.81 

53 . 85 

100.00 

100.00 

^Mleat  Bran. 


[From  station  barn.] 


Per  Cent. 

I. 

IL 

Moisture  at  100°  C.,  ...... 

10.01 

10.18 

Dry  matter,  ........ 

89.99 

89.82 

Analysis  of  Dry  Matter. 

100.00 

100.00 

Crude  ash,  ........ 

6.58 

6.65 

“ cellulose,  ....... 

11.77 

12.04 

“ fat, 

5,04 

4.49 

“ protein, 

18.06 

17.05 

Noil-nitrogenous  extract  matter,  .... 

58.55 

59.77 

100.00 

100.00 
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Starch  Feed. 


[I.  sent  on  from  Boston,  Mass.;  II.  sent  on  from  Chicago,  111.] 


Per  Cent, 

I. 

II. 

Moisture  at  100°  C , . 

7.37 

5.48 

Dry  matter,  ........ 

92.63 

94.52 

Analtjsis  of  Dry  Matter. 

100.00 

100.00 

Crude  ash,  ........ 

0.62 

0.90 

“ cellulose, 

5.84 

15.21 

“ fat, 

12.35 

11.30 

“ protein,  ....... 

35.61 

11.28 

Non-nitrogenous  extract  m.atter,  .... 

45.48 

61.31 

100.00 

100.00 

Moisture  at  100°  C., 

Oat  Feed. 

[Sent  on  from  Boston,  Mass.] 

Ter  Cent. 

9.34 

Dry  matter,  . 



. 90.66 

Crude  ash. 

Analysis  oj  Dry  Matter. 

100.00 

4.40 

“ cellulose,  . 

8.79 

“ fat. 

8.23 

“ protein. 

• 

. 14.06 

Non-nitrogenous  extract  matter, 

. 66.52 

100.00 

Moisture  at  100°  C., 

ATalt  Sprouts. 

[Sent  on  from  South  Acton,  Mass.] 

Per  Cent. 

. 15.37 

Dry  matter,  . 

. 84.63 

Crude  ash. 

Analysis  of  Dry  Matter. 

100.00 

6.31 

“ cellulose,  . 

• e • > « ‘ • 

. 14.75 

“ fat. 

• ••••*• 

GO 

“ protein. 



. 27.17 

Non-nitrogenous  extract  matter,  ..... 

. 47.92 

100,00 
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Ground  Barley. 

[From  station  barn.] 

Moisture  at  100  C., 

Dry  matter, 


Analysis  of  Dry  Matter. 

Crude  ash, 

“ cellulose, 

“ fat, 

“ jn’otein,  ...... 

Non-nitrogenous  extract  matter,  . 


Chicken  Feed  (Ground  Meat  Scraps). 

[Sent  on  from  North  Hadley,  Mass.] 

Moisture  at  100°  C.,  ....... 

Dry  matter,  . 


Analysis  of  Dry  Matter. 

Crude  ash, 

“ cellulose, 

“ fat, 

“ protein, 

Non-nitrogenous  extract  matter,  . 


Per  Cent. 


10. 

91 

<yi 

oc 

,09 

100. 

,00 

3. 

,19 

4. 

.10 

2, 

.13 

13 

.33 

77 . 

.25 

o 

o 

.00 

Per  Cent. 

3. 

,71 

96. 

,29 

100, 

o 

o 

35, 

.61 

20.31 

40.08 


Fertilizing  Constituents. 

Moisture, 

Nitrogen, 

Phosphoric  acid, 

Potassium  oxide, 


8.71 

6.51 

2.29 
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II. 

FEEDING  EXPERIMENTS  WITH  STEERS  (TWO). 

1889-92. 


Tnfroducfton. — The  two  new  feeding  experiments  briefly 
descril)ed  within  a few  suhsc(]uent  ])agc3  may  he  considered 
as  a continuation  of  a preceding  one,  re})orted  in  full  in  our 
ninth  annual  report,  1891-92,  })ages  107  to  127.  They  were 
planned  chiefly  for  the  purpose  of  ascertaining  the  cost  of  the 
feed  for  the  jnoduction  ofheeffor  the  meat  marlcet  in  case  of 
(irotving  steers,  under  existing  local  market  conditions  of  the 
supply  of  coarse  ami  fine  feed  stuffs  and  of  cost  of  beef. 

During  our  iirst  ex})erimcnt  in  the  stated  direction,  four 
young  steers,  grade  Shorthorn,  two  one  year  old  and  two 
two  years  old,  served  for  our  ohservation.  They  were 
selected  at  diflerent  stages  of  growth,  for  the  special  purpose 
of  observing  and  comparing  the  feeding  effect  of  one  and  the 
same  suitable  daily  diet  on  the  rate  of  increase  in.  live  weights 
and  on  the  cost  of  the  feed  consumed  per  pound  of  live 
weight  produced.,  under  specified  conditions. 

The  coarse  fod.der  articles  '•ised  on  that  occasion  were  home 
raised,  and  consisted,  from  the  heginning  to  the  end  of  the 
trial,  of  either  dry  fodder  corn,  or  corn  ensilage,  or  corn 
stover,  all  obtained  from  the  same  variety  of  field  corn, — 
Ihvidc  of  the  North.  The  corn  used  for  the  production  of 
dry  fodder  corn  and  of  corn  ensilage  Avas  in  both  cases  of  a 
correspomling  stage  of  growth,  — kernels  glazing.  The  corn 
sfoA'cr  was  obtained  from  the  fully  matured  cro]-). 

fine  or  grain  feed  used  in  that  connection  in  the  prep- 
aration of  the  daily  fodder  rations  consisted,  as  a rule,  of 
C(pial  weights  of  either  wheat  bran  and  Chicago  gluten  meal, 
or  of  wheat  bran  and  old-process  linseed  meal,  or  of  wheat 
bran,  old-})rocess  linseed  meal  and  corn  and  cob  meal.  The 
total  (juantity  of  the  grain  feed  mixture  used  daily,  per  head, 
varied  from  seven  to  nine  pounds ; it  never  exceeded  nine 
pounds.  _ The  amount  of^coai’se^ feed  daily  consumed  per 
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head  was  controlled  in  every  case  by  the  appetite  of  each 
animal  on  trial.  Both  lots  of  steers  were  kept  in  the  stall 
during  the  entire  time  occupied  by  the  observation, — De- 
cember, 1889,  to  April,  1890. 

The  most  satisfactory  results  were  noticed  in  case  of  l)oth 
lots,  as  far  as  the  daily  increase  in  live  weight  is  concerned, 
when  corn  ensilage  was  fed  with  a mixture  of  either  wheat 
bran  and  Chicago  gluten  meal  or  of  wheat  bran  and  old- 
process  linseed  meal.  During  a period  of  from  six  to  seven 
weeks,  when  feeding  the  stated  feed  stuffs,  the  daily  gain  in 
live  weights  in  case  of  the  yearlings  reached  in  one  instance 
as  high  as  2.9  })ounds  per  head,  Avhile  in  case  of  the  two- 
year-old  steers  it  amounted  under  corresponding  conditions 
to  3.45  pounds  per  head.  The  live  weight  of  the  yearlings 
at  that  time  Avas  from  G50  to  700  pounds  each,  and  that  of 
the  older  steers  from  1,150  to  1,200  pounds  each.  The 
market  cost  of  the  daily  fodder  rations  used  at  the  stated 
time  averaged,  per  head,  in  case  of  the  yearlings,  13.79 
cents,  and  its  net  coat  was  5.03  cents;  Avhile  in  case  of  the 
two  older  steers  the  market  cost  of  the  daily  fodder  rations 
averaged  18  cents  per  head,  and  its  net  cost  was  7.04  cents. 
AVe  paid  in  case  of  both  lots  of  young  steers  3^  cents  per 
pound  of  live  weight,  and  sold  at  the  close  of  the  experiments 
the  older  lot  of  steers  to  the  butcher  at  3|  cents  per  pound 
of  live  weight.  The  shrinkage  noticed  between  live  weight 
and  dressed  weight  Axiried  from  34  to  36  per  cent.  Dressed 
beef  brought  at  that  time  from  5|  to  6 cents  jjer  pound. 

The  financial  result  of  the  experiment,  as  far  as  the  high- 
est daily  yield  of  live  Aveight  is  concerned,  at  stated  market 
price,  may  l)e  seen  from  the  folloAAdug  summary  : — 


SUiMMAKY. 

Yearlings. 

Two-year-olds. 

^Market  cost  of  daily  fodder  rations, 

13.79  cents. 

18.00  cents. 

Obtainable  mannrial  A’alue  per  day, 

8.76 

10.96  “ 

Xet  cost  of  daily  fodder  rations,*  . 

5.03  “ 

7.04  “ 

Live  Aveight  produced  per  day. 

Cash  received  for  liA'e  Aveight  produced 

2.99  lbs. 

3.45  lbs. 

per  day, 

11.21  cents. 

12.97  cents. 

* Allowing  ninety-two  per  cent,  of  the  mamirial  value  of  the  feed  consumed 
obtainable. 
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From  these  statements  it  will  be  noticed  that  the  profit 
secured  by  the  oj)cration  consisted  in  the  value  of  the  ob- 
tainable manure  and  in  the  disposition  of  our  home-raised 
fodder  articles  at  fair  local  retail  selling  prices.  The  year- 
lings proved  more  remunerative  than  the  two-year-old  steers. 

Two  facts  were  apparently  fairly  demonstrated  by  our 
first  observation,  namely  : — 

1.  Yearlings  increase  at  a higher  rate  in  live  iveight, 
in  case  of  a corresponding  suitable  diet,  than  tivo-year-old 
steers,  talcing  the  total  temporary  live  weight  of  the  animal 
on  trial  as  the  basis  for  the  comparison.  The  highest  daily 
increase  in  the  live  iveight  of  the  yearlings  — 650  pounds 
each  — amounted  in  our  first  feeding  experiment  to  0.46 
pounds  per  one  hundred  grounds  of  live  iveight;  and  in  that 
of  the  two-year-old  steers — 1,150  pounds  each  — to  0.3 
pounds  per  one  h undred  pounds  of  live  weight. 

2.  Our  loccd  market  price  of  young  steers  and  of  dressed 
beef  necessitates  not  only  an  exceptiorml  care  in  the  selection 
of  ejficient  and  low-priced  feed  stuffs,  but  also  a careful  atten- 
tion in  regard  to  a judicious  combination  of  suitable  feed 
stuffs  for  the  preparation  of  an  economical  diet,  to  render 
ivith  us  the  production  of  beef  for  the  meat  market  remuner- 
ative. 

To  assist  in  a desiralde  solution  of  that  })roblem  is  the 
principal  motive  for  continuing  our  observation  in  the  stated 
direction. 

Some  of  the  leadinsr  features  in  the  management  of  our 
first  feeding  experiment  are  retained  in  the  course  pursued 
during  our  second  experiment,  which  is  farther  on  liriefly 
dcscril)ed.  The  dilference  between  the  latter  and  the  first 
feeding  experiment  consists  in  the  following  circumstances  : — 

1.  One  set  of  young  steers  — yearlings  — served  from 
the  beginning  to  the  end  of  the  experiment. 

2.  The  ol)servation  extended  over  a period  of  sixteen 
months,  including  two  succeeding  winter  seasons,  with 
summer  pasturing  between  them. 

3.  The  animals  were  kept  in  the  stall,  practically  without 
any  out-door  exercise,  during  the  late  autumn,  the  winter 
and  the  earlier  part  of  the  spring.  During  the  growing 
season,  from  May  to  the  middle  of  October,  they  were  turned 
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for  support  into  a good  pasture  ; no  additional  food  from 
any  outside  source  was  oflcred  during  that  period. 

4.  A greater  variety  of  coarse  and  tine  fodder  articles 
was  used  in  the  pre})aration  of  the  daily  diet  at  ditferent 
stages  of  the  experiments  during  the  second  winter  season 
than  on  the  preceding  occasion. 


Second  Feeding  Expekiment  with  Steers. 

December,  1889,  to  March,  1891. 

Two  one-year-old  steers,  grade  Shorthorn,  of  fairly  cor- 
responding general  condition,  served  in  the  trial.  They 
were  bought  at  3|-  cents  per  pound  of  live  weight.  No.  1 
weighed  675  pounds,  No.  2 weighed  GOO  pounds,  when 
bought.  The  systematic  feeding  began  during  the  middle 
of  December,  1889,  both  receiving  as  far  as  practicable  at 
all  times  the  same  daily  fodder  rations.  The  mode  of  feed- 
ing was  the  same  as  described  in  the  preceding  experiment, 
— twice  a day ; water  was  offered  two  hours  after  feeding. 

The  grain-feed  part  of  the  daily  diet  was  at  all  times  a 
definite  one,  and  the  same  in  quantity  and  quality  in  case  of 
both  animals.  The  amount  of  the  coarse  feed  consumed 
daily  was  governed  by  the  appetite  of  each  animal.  The 
composition  of  the  daily  fodder  rations  used  during  the  first 
winter  season,  1889-90,  differed  materially  from  those  used 
during  the  second  winter  season,  1890-91.  This  circum- 
stance renders  it  advisable,  in  the  interest  of  a due  appre- 
ciation of  the  feeding  results  in  different  stages  of  the  trial, 
to  state  our  results  with  reference  to  its  three  distincthj 
different  feeding  periods;  namely,  feeding  record  of  first 
lointer  season,  of  summer  pasturing  and  of  second  winter 
season. 


96  AGRICULTURAL  EXPERIMENT  STATION.  [Jan 


1.  Feeding  Record  of  First  Winter  Season. 
Dec.  17,  1889,  to  May  9,  1890. 


[Coarse  fodder  articles:  dry  fodder  corn,  corn  ensilage,  corn  stover  and  sugar 
beets ; fine  fodder  articles ; wheat  bran,  Chicago  gluten  meal,  old  process  linseed 
meal  and  coni  and  cob  meal.] 


Local  Market  Cost  jyer  Ton  of  the  Various  Articles  of  Fodder  used 


\Mieat  bran, $1G  50 

Gluten  meal,  Chicago, 23  00 

Old-process  linseed  meal, 27  50 

Corn  and  cob  meal,  . . . . . . . . . 16  50 

Corn  stover, 5 00 

Corn  ensilage,  . . . 2 75 

Corn  fodder, 7 50 

Sugar  beets, 5 00 


Analyses  of  the  Various  Articles  of  Fodder  used. 


Food  Analyses. 

j Wheat  Bran. 

Gluten  Meal. 

Old-process 
Linseed  Meal. 

Corn  and 

Cob  Meal. 

Corn  Stover. 

Corn 

Ensilage, 

Corn  Fodder. 

Sugar  Beets. 

Moisture  at  100®  C.,  . 

9.27 

9.80 

9.88 

8.10 

26.95 

72.95 

20.42 

90.02 

Dry  matter,  .... 

90.73 

90.20 

90.12 

91.90 

73.05 

27.05 

79.58 

9.98 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Crude  ash, 

7.47 

1.25 

7.39 

1.47 

5.80 

6.48 

7.40 

11.84 

“ cellulose, 

9.75 

1.75 

8.74 

5.63 

34.33 

26.33 

20.11 

8.20 

“ fat, 

5.48 

7.00 

7.24 

3.73 

1.66 

5.17 

1.65 

0.71 

“ protein,  .... 

17. .53 

31.25 

36.97 

9.79 

7.90 

7.64 

8.31 

11.53 

Non-nitrogeuous  extract  matter. 

59.77 

58.75 

39.66 

79.38 

50.31 

54.38 

62.53 

67.72 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  5J  cents,  potassium  oxide  cents,  per  pound.] 


Fertilizer  Analyses. 

Wheat  Bran. 

Gluten  Meal, 

Old-process 
Linseed  Meal. 

Corn  and 

Cob  Meal. 

Corn  Stover. 

Corn 

Ensilage. 

Corn  Fodder. 

Sugar  Beets. 

Moisture, 

9.27 

9.80 

9.88 

8.10 

26.95 

72.95 

20.42 

90.02 

Nitrogen, 

2.545 

4.510 

5.331 

1.439 

0.923 

0.330 

1.058 

0.184 

Phosphoric  acid,  . 

2.900 

0.392 

1.646 

0.603 

0.303 

1.138 

0.510 

0.086 

Potassium  oxide,  . 

1.637 

0.049 

1.162 

0.441 

1.320 

0.301 

0.760 

0.462 

Valuation  per  2,000 
pounds, 

$13  60 

$16  18 

$21  15 

$6  02 

$4  69 

$1  56 

$4  89 

$1  14 
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Average  Composition  of  the  Daily  Fodder  Rations  used  during  the 
Six  Successive  Feeding  Periods  {First  Winter  Season,  1889-90). 


I.  11. 


December  17  to  December  31. 
Wheat  bran  (pounds),  . 2.25 

Gluten  meal  (pounds),  . 2.25 

Corn  stover  (pounds),  . 12.00 

Nutritive  ratio,  . . 1:5.51 

Total  cost  (cents),  . . 7,45 

Manurial  value  obtainable 

(cents),  . . . .5.68 

Net  cost  (cents),  . . . 1.77 

January  4 to  January  22. 
Wheat  bran  (pounds),  . 3.88 

Gluten  meal  (pounds),  . 3.88 

Corn  ensilage  (j^ounds),  . 37.50 
Nutritive  ratio,  . . 1:5.49 

Total  cost  (cents),  . .12.82 

^lanurial  value  obtainable 

(cents),  , . . .8.01 

Net  cost  (cents), . . . 4.81 

III.  IV. 

January  2S  to  February  16. 
Wheat  bran  (pounds),  . 4.00 

Old-process  linseed  meal 
(pounds),.  . . .4.00 

Com  ensilage  (pounds),  . 43.38 
Nutritive  ratio,  . . 1:5.69 

Total  cost  (cents),  . .14.76 

Manurial  value  obtainable 
(cents),  . . . .9.50 

Net  cost  (cents), . . . 5.26 

February  21  to  March  11. 
Wheat  bran  (pounds),  . 3.00 

Old-process  linseed  meal 

(pounds),.  . . .3.00 

Corn  and  cob  meal  (pounds) , 3.00 
Corn  fodder  (2)ounds),  . 9.00 

Nutritive  ratio,  . . 1:4.93 

Total  cost  (cents),  , .12.45 

IManurial  value  obtainable 

(cents),  . . . .7.65 

Net  cost  (cents),  . . . 4.80 

V.  VI, 

March  14  to  April  21. 

Wheat  bi'an  (pounds),  . 3.00 

Old-process  linseed  meal 

(pounds),.  . . .3.00 

Corn  and  cob  meal  (pounds) , 3.00 
Corn  stover  (pounds),  . 6.00 

Nutritive  ratio,  . . 1:4.55 

Total  cost  (cents),  . .10.58 

Manurial  value  obtainable 

(cents),  . . . .6.92 

Net  cost  (cents),  . . . 3.66 

April  24  to  May  9. 

Wheat  bran  (jjounds),  . 3.00 

Old-process  linseed  meal 

(pounds),.  . . .3.00 

Corn  and  cob  meal  (pounds) , 3.00 

Corn  stover  (pounds),  . 3.60 

Sugar  beets  (i)ounds),  . 20.00 

Nutritive  ratio,  . . 1:4.49 

Total  cost  (cents),  . . 14.98 

IManurial  value  obtainable 

(cents),  . . . .7.44 

Net  cost  (cents),  . . . 7.54 
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Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Fkkding  Pkuiods. 


I. 

ir. 

111. 

IV. 

V. 

VI. 

Total  cost,  .... 

7.4.5 

12.82 

14.76 

12.45 

10.58 

14.98 

Manurial  value  obtainable,  . 

5.68 

8.01 

9.. 50 

7 . 65 

6.92 

7.44 

Net  cost,*  .... 

1.77 

4.81 

5.26 

4.80 

3.66 

7.54 

* Allowing  ninety-two  per  cent,  of  the  inanurial  value  of  the  feed  consumed 
obtainable. 


As  the  selling  price  of  live  AV'eight  [)er  pound  of  matured 
steers  was  :3|  cents,  it  will  be  found  that,  to  cover  the  daily 
ex[)enses  for  feed  consumed  in  form  of  the  six  stated  average 
(hiily  fodder  rations,  the  following  rate  of  a daily  increase, 
[)cr  head,  in  ])ounds  of  live  weight,  Itecomes  necessary:  — 


Gain  required  in  Pounds.,  per  Day,  of  Live  Weight,  to  cover 
Eo:penses  for  Feed. 


Fkeding  Periods. 

I. 

ir. 

III. 

IV. 

V. 

VI. 

On  total  cost. 

On  net  cost,  .... 

1.99 

0.47 

3.42 

1.28 

3.93 

1.40 

3.32 

1.28 

2.82 

0.98 

3.99 

2.01 

To  Avlmt  extent  the  various  fodder  rtitions  have  secured 
the  tibove-specitied  increase  in  live  weight  may  l)e  seen  from 
the  subse<]uent  detailed  feeding  record  of  each  steer  on 
trial : — 
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The  first  feeding  period  in  case  of  both  animals  shows  a 
decided  loss  in  live  weight ; this  result  is  presumably  largely 
due  to  the  influence  of  an  entire  change  in  mode  of  keeping 
and  feeding,  and  cannot  be  charged  to  the  daily  diet. 


2.  Record  of  Summer  Pasturing . 
May  10,  1890,  to  Sept.  30,  1890. 


No.  1. 

No.  2. 

Date  of  turning  steers  into  pasture, 

May  10,  1800. 

May  10,  1890. 

Date  of  closing  2)asturing, 

Sept.  30,  1890. 

Sept.  30,  1890. 

Number  of  days  of  pasturing, 

144 

144 

Live  weight  of  steers  when  turned  into 
pasture, 

895  lbs. 

840  lbs. 

Live  weight  of  steers  at  close  of  i>ast- 
uring,  . 

1,020  “ 

923  “ 

Total  weight  gain  during  pasturing. 

125  “ 

83  “ 

Average  gain  in  weight  per  day,  . 

0.87  “ 

0.58  “ 

Cost  of  feed  per  day,  allowing  forty 
cents  per  week  for  use  of  pasture. 

5.71  cts. 

5.71  cts. 

Cost  of  feed  per  pound  of  live  weight 
gained, 

6.58  “ 

9.91  “ 

To  meet  the  expenses  for  the  use  of  the  pasture,  per  head, 
forty  cents  a week,  requires  a daily  increase  in  live  weight 
of  1.52  pounds,  or  about  twice  as  much  as  we  actually 
secured.  The  daily  increase  in  live  weight  no  doubt  varies 
during  the  season  more  or  less,  in  consequence  of  changes  in 
the  weather  and  in  the  condition  of  the  pasture.  A mere 
statement  of  the  final  results  at  the  close  of  the  season  does 
not  show  the  degree  of  temporary  adverse  influence.  Aside 
from  these  circumstances,  there  is,  however,  another  serious 
source  of  loss  in  live  weight ; apparently  unavoidably  con- 
nected with  a system  of  changing  from  stall  feeding  to  pastur- 
ing, and  from  the  latter  again  to  stall  feeding.  The  loss  in 
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live  weight  due  to  these  changes  amounted  in  our  case  to 
from  twenty  to  twenty-five  pounds,  per  head,  on  each  occa- 
sion and  in  case  of  both  animals. 


3.  Feeding  Record  of  Second  Winter  Season. 

Oct.  14,  1890,  to  March  8,  1891. 

[Coarse  fodder  articles  ; upland  meadow  hay,  barley  straw,  clover  hay,  corn  ensi- 
lage, turnips ; tine  fodder  articles  : barley  meal,  wheat  bran,  cotton-seed  meal.] 

The  steers,  upon  returning  from  the  pasture,  September  30, 
were  allowed  for  a week  or  more,  some  hours  every  day,  an 
out-door  exercise,  to  make  tlie  change  for  a subsequent  close 
confinement  and  a systematic  system  of  feeding  a gradual 
one.  Tlie  mode  of  feeding  was  the  stune  as  during  the  pre- 
ceding winter  season.  The  daily  grain-feed  rations  consisted 
either  of  wheat  bran  and  cotton-seed  meal,  3.5  pounds  each, 
per  head,  or  of  whetit  liran,  Itarley  meal  and  cotton-seed 
meal,  varying  from  3 to  3.5  pounds  each,  per  head,  at  dif- 
ferent times.  The  daily  coarse-feed  ration  •consisted  at 
difierent  times  in  varying  proportions  either  of  English  hay, 
or  of  English  hay  and  barley  straw,  or  of  English  hay,  clover 
hay  and  turni[)s,  or  of  clover  hay  and  corn  ensilage ; the 
amount  consumed  was  controlled  by  the  appetite  of  each 
animal  on  trial.  The  subsequent  detailed  statement  of 
fodder  rations  used  represents  in  each  case  the  average  com- 
position of  the  daily  diet  during  succeeding  feeding  periods. 
The  change  from  one  daily  diet  to  another  is  in  all  cases  a 
gradual  one,  to  avoid  as  far  as  practicable  serious  disturb- 
ances in  digestion. 


Local  Market  Cost  per  Ton  of  the 
Wheat  bran,  .... 
Barley  meal,  .... 
.Cotton-seed  meal,  . 

Barley  straw,  .... 

Hay, 

Clover  hay,  .... 
Turnips,  ..... 
Corn  ensilage,  . . 


Various  Articles  of  Fodder  used. 

$23  50 

30  00 

27  50 

5 00 

15  00 

12  00 

4 00 

2 75 


1893.]  PUBLIC  DOCUMENT— No.  33 


103 


Analyses  of  the  Various  Articles  of  Fodder  used. 


Food  Analyses. 

d 

at 

u 

tt 

o 

Barley  Meal. 

Cotton-seed 

Meal. 

Barley  Straw 

C3 

K 

Clover  Hay. 

Turnips. 

Corn  Ensi- 

lage. 

Moisture  at  100°  C 

12.11 

14.62 

10.13 

11.44 

9.72 

17.41 

89.32 

80.53 

Dry  matter 

87.89 

85.38 

89.87 

88.56 

90.28 

82.59 

10.68 

19.47 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 

7.40 

3.18 

8.22 

5.30 

6.43 

14.98 

9.54 

6.73 

“ cellulose, 

12.17 

5.04 

7.26 

33.85 

32.28 

30.37 

12.61 

26.90 

“ fat 

5.04 

2.38 

11.64 

3.38 

2.49 

1.75 

2.05 

3.27 

“ protein,  .... 

18.48 

14.93 

45.99 

9.24 

9.54 

16.64 

9.89 

8.97 

Non-nitrogenous  extract  matter, 

56.91 

74.47 

26.89 

48.23 

49.26 

36.20 

65.91 

54.13 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  5^  cents,  potassium  oxide  4^  cents,  per  i^ound.] 


Fertilizer  Analyses. 

Wheat  Bran. 

"d 

O 

d 

02 

Colton-8  e e d 
Meal. 

1 

Barley  Straw. 

1 Ilay. 

Clover  Ilay. 

Turnips. 

Corn  Ensi- 
lage. 

Moisture, 

12.11 

14.62 

10.13 

11.44 

9.72 

17.41 

89.32 

80.53 

Nitrogen, 

2.697 

2.04 

6.613 

1.310 

1.379 

2.20 

1.69 

0.279 

Phosphoric  acid,  . 

2.870 

0.660 

2.090 

0.303 

0.352 

0.603 

0.092 

0.096 

Potassium  oxide,  . 

1.620 

0.341 

1.620 

2.086 

1.541 

1.962 

0.358 

0.226 

Valuation  per  2,000 
pounds. 

$12  71 

$7  16 

$23  60 

$6  14 

$5  92 

$9  03 

$0  93 

$1  15 
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Average  Composition  of  the  Daily  Fodder  Rations  used  during 
the  Six  Successive  Feeding  Periods  {Second  Winter  Season, 
1890-91). 


I. 


II. 


October  14  to  October  25. 


Wheat  bi’an  (pounds). 

3. 

.50 

Cotton-seed  meal  (pounds). 

3. 

,50 

Barley  straw  (pounds). 

6. 

.42 

Hay  (pounds). 

8. 

,33 

Nutritive  ratio,  . . 1 

: 4. 

,15 

Total  cost  (cents). 

16. 

,78 

Manurial  value  obt;unable 

(cents),  . . . . 

9, 

.93 

Net  cost  (cents),  . 

6. 

.85 

III. 


October  2S  to  November  10. 
Wheat  bran  (pounds),  . 3.50 
Cotton-seed  meal  (pounds),  3.50 
Hay  (pounds),  . . .15.68 

Nutritive  ratio,  . . 1 : 1.08 

Total  co.st  (cents),  . .20.68 

Manurial  value  oljtainable, 
(cents),  . . . .10.11 

Net  cost  (cents),  . . . 10.57 


IV. 


November  13  to  December  1. 


Wheat  bran  (pounds). 

2.50 

Cotton-seed  meal  (ijounds). 

3.50 

Hay  (pounds). 

7.53 

Clover  luiy  (pounds),  . 

7.72 

Turnips  (pounds). 

30.00 

Nutritive  r:itio,  . . 1 

: 3.75 

Total  cost  (cents). 

25.2 

Manurial  value  ol>tainable 

(cents),  ....  12.38 
Net  cost  (cents),  . . .12.82 


December  2 to  December  15. 
Wheat  bran  (pounds),  . 2.50 

Barley  meal  (pounds),  . 2.50 

Cotton-seed  meal  (pounds),  2.50 
Hay  (pounds),  . . . 7.04 

Clover  hay  (pounds),  . . 6.15 

Turnips  (pounds),  . . 30.00 

Nutritive  ratio,  . . 1:4.28 

Total  cost  (cents),  . .25.10 

Manurial  value  obtainable 

(cents),  . . . .10.75 

Net  cost  (cents),  . . . 14.35 


V.  VI. 


December  10  to  January  19. 


Wheat  bran  (pounds). 

3 

32 

Barley  meal  (pounds), 

3 

32 

Cotton-seed  meal  (pounds). 

3 

32 

Hay  (pounds). 

6 

44 

Clover  hay  (pounds),  . 

5 

34 

Turnips  (pounds). 

30 

00 

Nutrii  ^ ratio,  . . 1 

: 4 

01 

Total  cc  :t  (cents). 

27 

48 

Manurial  value  obtainal)le 

(cents), 

11 

89 

Net  cost  (cents),  . 

15 

59 

January  27  to  March  2. 
Wheat  bran  (pounds),  . 3.00 

Barley  meal  (pounds),  3.00 

Cotton-seed  meal  (pounds),  3.00 

Clover  hay  (pounds),  . . 5.07 

Corn  ensilage  (pounds),  . 42.45 

Nutritive  ratio,  . . 1:4.11 

Total  cost  (cents),  . . 21.05 

Manurial  value  obtainable 

(cents),  . . . .10.34 

Net  cost  (cents),  . . .10.71 
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Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Fkkdixg  Periods. 


■■ 

II.  - 

III. 

IV. 

V. 

YI. 

Total  cost, 

Manurial  value  obtain- 

16.78 

20.68 

25.20 

25.10 

27.48 

21.05 

able,  .... 

9.93 

10.11 

12.38 

10.75 

11.89 

10.34 

Ket  cost,* 

6.85 

10.57 

12.82 

14.35 

15.59 

10.71 

* Allowing  ninety-two  per  cent,  of  the  manurial  value  of  the  feed  consumed 
obtainable. 


Taking  the  selling  ])rice  of  dressed  beef  at  3|  cents  per 
pound,  it  follows  that,  to  cover  the  daily  expenses  for  feed 
consumed  in  the  form  of  the  above  si)eciried  six  daily  fodder 
rations,  the  following  rate  of  daily  increase  in  pounds  of  live 
weiii'ht  becomes  necessarv  : — 

Gain  required  in  Pounds,  per  Day,  of  Live  ^Veight,  to  cover 

Expenses  for  Feed. 


Feeding  Peiuods. 


I.  j n. 

III. 

IV. 

V. 

VI. 

On  total  cost. 

4.47  t 5.51 

6.72 

6.69 

7.33 

5.61 

On  net  cost,  . 

1.83  1 2.82 

3.42 

3.83 

4.16 

2.86 

The  subsequent  detailed  record  of  each  steer  on  trial  shows 
to  what  extent  each  of  the  [ireviously  specified  fodder  rations 
has  realized  the  required  increase  in  live  weight. 

Conclusions. 

1.  The  rate  of  increase  in  live  weight  was  highest  during 
the  first  winter  season,  1889-90.  The  daily  increase  in  live 
weight  averaged  in  ca.se  of  steer  Xo.  1,  2.5  pounds,  and  in 
the  case  of  steer  Xo.  2,  3.3  pounds,  for  a period  of  six  weeks, 
when  fodder  rations  II.  and  III.  were  fed.  The  market 
value  of  the  stated  daily  increase  in  live  Aveight,  at  3|  cents 
per  pound,  would  amount  to  9.4  cents  in  case  of  steer  X^o.  1, 
and  to  12.4  cents  in  case  of  steer  X’o.  2.  As  the  market 
cost  of  these  two  fodder  rations  averages  13.8  cents  and 
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their  net  cost  5.03  cents,  it  will  be  noticed  that  the  value 
gained  l)y  the  stated  increase  in  live  weight  does  in  neither 
case  pay  fully  for  the  food  consumed  for  its  production ; yet 
there  remains  a noticeable  margin  of  profit  on  the  net  cost 
of  the  daily  feed  in  the  form  of  ohtainahle  manure;  i.  e., 
4.37  cents  })er  day  in  case  of  steer  No.  1,  and  7.37  cents  in 
case  of  steer  No.  2. 

2.  The  average  of  the  daily  increase  in  the  live  weight 
of  the  steers  during  tlie  entire  period  of  pasture  feeding 
amounted,  in  case  of  steer  No.  l,to  .87  i)Ounds,  and  in  the 
case  of  steer  No.  2 to  .58  pounds.  This  increase  in  live 
Aveight  represents  on  an  average  a market  Aailuc  of  3.18  cents 
in  case  of  the  fornu'r,  and  in  that  of  the  latter  of  2.18  cents. 
Our  expenses  hu-  tlic  use  of  the  pasture,  })er  head,  Avas  40 
cents  ])er  Aveek,  or  5.7  emits  ])er  day.  We  lost,  per  head, 
3 cents  jicr  day,  or  21  cents  per  Aveek,  on  each  animal;  not 
counling  expenses  for  transportation  to  and  from  the  pasture, 
loss  of  interest  on  the  investment,  etc. 

3.  The  financial  results  of  the  second  Avinter  feeding  are 
less  satisfactory  than  those  secured  during  the  first  winter 
feeding.  This  fact  is  duo  to  two  circumstances,  namely, 
higher  market  cost  of  several  coarse  and  line  fodder  articles 
used,  and  less  nutritive  elfect  of  the  fodder  rations  exjieri- 
niented  Avith.  The  daily  increase  in  live  weight  did  at  no 
time  exceed  2.33  ])ounds  per  head.  The  market  cost  of  the 
Auirious  daily  fodder  rations  used  iluring  the  time  stated 
A'aricd  from  16.8  cents  to  27.48  cents  per  head,  Avhile  their 
net  cost  differed  from  6.<S5  cents  to  15. 5h  cents.  The  highest 
temporary  increase  in  li\'e  Aveight  noticed,  })er  day,  2.33 
pounds,  Avould  realize  in  our  market  only  12.37  cents,  Avhich 
amount  is  still  4.5  cents  less  than  the  market  cost  of  the 
cheapest  daily  foddei-  ration,  1.  period,  used. 

The  results  of  the  second  feeding  experiment  emphasize 
the  statements  made  in  connection  AAuth  the  report  of  our 
first  ex})eriment,  namely,  cheaper  and  more  elhcient  fodder 
rations  than  most  of  our  grass  lands  — mcadoAvs  and  pastures 
— can  furnish  haAm  to  he  devised  to  render  the  production 
of  beef  for  our  meat  markets  remunerative. 

Our  observations  Avith  growing  steers  have  been  continued, 
and  feeding  experiments  carried  on  Avithout  the  assistance 
of  summer  pasturing  ai’e  Avell  advanced. 


Steer  No. 
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Third  Feeding  Experiment  with  Steers. 

October,  1890,  to  May,  1892. 

Three  one-year-old  steers,  grade  Shorthorn,  were  selected 
for  the  trial.  They  were  bought  at  3^  cents  per  pound  of 
live  weight  on  Oct.  14,  1890.  No.  1 weighed  G55  pounds. 
No.  2 weighed  595  pounds  and  No.  3 weighed  629  pounds. 

The  mode  of  feeding  and  the  general  management  of  the 
third  experiment  corresponded  in  all  essentials  with  the 
course  adopted  in  the  second  feeding  experiment,  previously 
described.  The  third  experiment  is  divided,  as  the  second, 
and  for  similar  reasons,  into  three  distinctly  ditferent  stages 
of  progress,  namely,  feediny  record  of  first  zvinter  season, 
of  summer  pasturing  and  of  second  iv inter  season. 


1.  Feeding  Record  ofi  First  Winter  Season. 


Oct.  14,  1890,  to  Ajzril  20,  1891. 


[Coarse  fodder  articles  ; upland  meadow  hay,  barley  straw,  clover  hay,  corn  ensi- 
lage and  turnips ; tine  fodder  articles  : wheat  bran  and  cotton-seed  meal.] 


Local  Market  Cost  per  Ton  of  the  Various  Articles 
Wheat  bran,  . 

Cotton-seed  meal , 


of  Fodder  used. 

$23  60 
27  50 


Barley  straw, 5 00 

Ilay, 15  00 

IMixed  fodder, 12  00 

Turnips,  .........  7 00 

Corn  ensilage, 2 75 


Analyses  of  the  Various  Articles  of  Fodder  used. 


Food  Analtses. 

Wheat  Bran. ' 

Cotton-8  e e d ' 
Meal. 

Barley  Straw  J 

1 

Mixed  Fod- 
! der. 

Turnips. 

Corn  Ensi- 
lage. 

Moisture  at  100“  C.,  . 

12.11 

10.13 

11.44 

9.72 

17.41 

89.32 

80.53 

Dry  matter 

87.89 

89.87 

88.56 

90.28 

82.59 

10.68 

19.47 

Analysis  of  Dry  Matter* 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Crude  ash, 

7.40 

8.22 

5.30 

6.43 

14.98 

9.54 

6.73 

“ cellulose 

12.17 

7.26 

33.85 

32.28 

30.37 

12.61 

26.90 

“ fat,  

5.04 

11.64 

3.38 

2.49 

1.75 

2.05 

3.27 

“ protein,  .... 

18.48 

45.99 

9.24 

9.54 

16.64 

9.89 

8.97 

Non-nitrogenoue  extract  matter, 

56.91 

26.89 

48.23 

49.26 

36.26 

65.91 

54.13 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 
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Fertilizing  Constituents. 

[Nitrogen  15  cents,  pliosplioric  acid  5^  cents,  potassium  oxide  4^  cents,  per  pound  ] 


Fektilizeb  Analyses. 

1 1 

' Wheat  Bran. 

Cotton-seed 

Meal. 

Barley  Straw. 

es 

a 

Mixed  Fod- 

der. 

Turnips. 

Corn  Ensi- 

lage. 

Moisture, 

12.11 

10.13 

11.44 

9.72 

17.41 

89.32 

80.53 

Nitrogen, 

2.60 

6.613 

1.31 

1.379 

2.20 

0.169 

0.279 

Pliosphoric  add, 

2.S7 

2.09 

0.303 

0.352 

0.603 

0.092 

0.096 

Potassium  oxide, 

1.62 

1.62 

2.086 

1.541 

1.962 

0.358 

0.226 

Valuation  per  2,000  pounds, 

$12  42 

$23  60 

$6  14 

$5  92 

$9  03 

$0  93 

$1  15 

Average  Composition  of  the  Daily  Fodder  Rations  used  during 
the  Seven  Successive  Feeding  Periods  (First  Winter  Season, 
1890-91). 


I.  II. 


October  14  to  October  25. 

October  28  to  November  10. 

Wheat  bran  (jioiinds),  . 2.00 

Wheat  bran  (pounds), 

2.00 

Cotton-seed  meal  ([toiinds),  2.00 

Cotton-seed  meal  (pounds), 

2.00 

Barley  straw  (pounds),  . 4.67 

Ilay  (pounds), 

11.50 

Ilay  (jiounds),  . . .5.95 

Nutritive  ratio,  . . 1 

:4.48 

Nutritive  I’iitio,  . . 1:4.56 

Total  cost  (cents). 

13.73 

Total  cost  (cents),  . .10.73 

Manurial  value  obtainable 

jManiirial  value  obtainalile 

(cents),  . . . , 

6.47 

(cents),  . . . .6.27 

Net  cost  (cents),  . . . 4.46 

Net  cost  (cents),  . 

7.26 

III. 

IV. 

November  13  to  December  15. 

December  16  to  January  19. 

Wlieat  bran  (pounds),  . 2.00 

Wheat  bran  (pounds). 

3.00 

Cotton-seed  meal  ([loimds),  2.00 

Cotton-seed  meal  (pounds), 

3.00 

Hay  (jiounds),  . . .5.43 

Ilay  (pounds), 

5.08 

[Mixed  fodder  (pounds),  . 5.66 

[Mixed  fodder  (pounds), 

4.83 

Turnips  (jiounds),  . .20.00 

Turnijis  (pounds). 

20.00 

Nutritive  ratio,  . . 1:3.94 

Nutritive  ratio,  . . 1 

: 3.51 

Total  cost  (cents),  . .16.57 

Total  cost  (cents), 

18.36 

Manurial  value  obtainable 

[Manurial  value  obtainable 

(cents),  . . . .8.02 

(cents),  . . . . 

9.26 

Net  cost  (cents),  . . . 8.55 

Net  cost  (cents),  . 

9.10 
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Average  Composition,  etc.  — Concluded. 


V. 

VI. 

January  27  to  March  6. 

March  10  to  March  24. 

Wheat  bran  (pounds), . . 3.00 

Wheat  bran  (pounds), . 

3.00 

Cotton-seed  meal  (pounds),  3.00 

Cotton-seed  meal  (pounds). 

3.00 

Mixed  fodder  (pounds),  . 5.33 

Hay  (pounds). 

6.84 

Corn  ensilage  (pounds),  . 33.25 

Mixed  fodder  (pounds). 

6.52 

Nutritive  ratio,  . . 1:3.16 

Nutritive  ratio,  . . 1 

:3.24 

Total  cost  (cents),  . .15.14 

Total  cost  (cents). 

16.66 

Manurial  value  obtainable 

Manurial  value  obtainable 

(cents),  . . . .8.99 

(cents),  .... 

9.52 

Net  cost  (cents), . . . 6.45 

Net  cost  (cents),  . 

7.14 

VII. 


March  25  to  April  20. 

Wheat  bran  (pounds), 5.00 

Cotton-seed  meal  (pounds), 3.00 

Hay  (pounds), 11.00 

Nutritive  ratio, 1:3.78 

Total  cost  (cents) 16.69 

Manurial  value  obtainable  (cents), 9.58 

Net  cost  (cents), 7.11 


Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Feeding  Periods. 


I. 

li. 

III. 

IV. 

V. 

w. 

VII. 

Total  cost, 
Manurial  value 

10.73 

13.73 

16.57 

18.36 

15.44 

16.66 

16.69 

obtainable,  . 

6.27 

6.47 

8.02 

9.26 

8.99 

9.52 

9., 58 

Net  cost,* 

4.46 

7.26 

8.55 

9.10 

6.45 

7.14 

7.11 

* Allowing  ninety-two  per  cent,  of  the  mannrial  value  of  the  feed  consumed  ob- 
tainable. 
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Accepting  as  l)asis  of  calculation  the  selling  price  of 
dressed  beef,  3|  cents  per  pound,  it  will  be  noticed  that,  to 
cover  the  daily  expenses  for  feed  consumed  in  form  of  the 
previously  specified  seven  daily  fodder  rations,  the  following 
rates  in  the  daily  increase  in  pounds  of  live  weight  become 
necessary : — 


Gain  required  in  Pounds,  per  Day,  of  Live  Weight,  to  cover 

Expenses  for  Feed. 


Feeding  Periods. 

I. 

II. 

III. 

IV. 

v. 

VI. 

vn. 

On  total  cost, 

2.86 

3.66 

4.42 

4.89 

4.12 

4.14 

4.45 

On  net  cost, 

1.19 

1.93 

2.28 

2.43 

1.72 

1.90 

1.90 

The  following  detailed  record  of  each  steer  on  trial  shows 
to  what  extent  each  of  the  previously  descrilied  fodder 
rations  has  materialized  the  necessary  increase  in  live 
weight : — 


Steer  No.  1 ( Yearling') 
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Highest  iiverugc  gain  in  live  weiglit  per  day,  VI.  period, 
Lovve.st  average  gain  in  live  weight  per  day,  VII.  perical, 
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2.  Record  of  Summer  Pasturing . 
April  27,  1891,  to  Nov.  3,  1891. 


No.  1. 

No.  2. 

No.  3. 

Date  of  turning  steers  into  pasture, 

April  27,  1891. 

April  27,  1891. 

April  27,  1891. 

Date  of  closing  pasturing 

Nov.  3,  1891. 

Nov.  3,  1891. 

Nov.  3,  1891. 

Number  of  days  of  pasturing, 

190 

190 

190 

Live  weight  of  steers  when  turned  into 
pasture, 

830  lbs. 

805  lbs. 

848  lbs. 

Live  weight  of  steers  at  close  of  pasturing,  . 

925  “ 

926  ” 

955  » 

Total  weight  gaioerl  during  pasturing,  . 

95  “ 

121  “ 

107  " 

Average  gain  in  weight  per  day,  . 

0.50  “ 

0.64  •< 

0.56  “ 

Cost  of  feed,  allowing  twenty-five  cents  per 
week  for  use  of  pasture,  .... 

$6  78 

$6  78 

$6  78 

Cost  of  feed  per  pound  of  live  weight  gained. 

7.14  cts. 

5.60  cts. 

6.33  cts. 

The  average  gain  in  live  weight  per  day,  per  head,  was 
0.95  pounds.  To  meet  the  expenses  for  the  use  of  the 
})asture,  which  was  25  cents,  per  head,  for  the  Aveek,  I’equires 
an  increase  in  live  weight  of  one  pound,  leaving  our  outlay 
for  moving  the  steers  to  the  pasture  and  back  again  without 
a return.  Adding  to  this  result  the  unavoidable  falling  off 
in  live  weight,  due  to  a change  in  mode  of  living,  it  is  ap- 
parent that  pasturing  without  an  additional  supply  of  feed 
from  outside  sources  is  apt  to  prove  an  unprofitable  delay  in 
the  maturing  of  young  steers  for  the  meat  market. 

To  demonstrate,  if  possible,  the  correctness  of  this  vieAV, 
our  more  recent  experiments  with  feeding  young  steers  for 
the  meat  market  are  carried  on  without  the  assistance  of  the 
pasture.  The  animal  is  fed  in  the  stable  during  the  entire 
experiment,  Avithout  any  out-door  exercise  beyond  the  re- 
quirements of  good  health. 
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3.  Feeding  Record  of  Second  Winter  Season. 

Nov.  10,  1891,  to  May  16,  1892. 

[Coarse  fodder  articles  ; upland  meadow  hay,  dent  corn  ensilage,  sweet  corn  ensi- 
lage, corn  stover,  sugar  beets,  globe  mangolds  and  turnips;  fine  fodder  articles: 
wheat  bran,  maize  feed  (Chicago)  and  gluten  feed  (Buffalo).] 

The  steers  returning  from  the  pasture  Novemlier  3,  were 
for  a week  allowed  out-door  exercise  between  the  times  of 
feeding,  to  make  the  change  for  subsequent  close  confinement 
a gradual  one. 

The  system  of  feeding  remained  materially  the  same  as 
on  previous  occasion.  The  daily  ration  of  grain  feed  was  a 
definite  one  for  each  period,  and  the  same  in  quantity  for 
each  animal  at  the  time.  It  consisted  durino-  the  first  five 
periods  of  equal  weights  of  wheat  bran  and  Chicago  maize 
feed,  from  3.44  to  4 pounds  each,  and  during  the  last  feeding 
period  (^T.)  of  equal  weights  of  wheat  bran  and  Butlalo 
gluten  feed,  4 pounds  each,  per  head,  daily.  The  daily 
coar.se  fodder  ration  consisted  at  difierent  times  of  either 
English  hay  with  roots,  or  of  corn  ensilage.  The  amount 
of  roots  was  a definite  one,  and  the  same  in  case  of  all 
animals  ; while  the  daily  amount  of  hay  and  of  corn  ensilage 
consumed  was  controlled  by  the  aiipetite  of  each  steer. 

The  following  detailed  description  of  the  six  fodder  rations 
fed  during  the  succeeding  feeding  periods  represents  the 
average  composition  of  the  daily  diet.  Changes  from  one 
diet  to  another  were  made  gradually  for  obvious  reasons, 
allowing  six  days  to  pass  by  before  recording  results. 


Local  Market  Cost  j)er  Ton  of  the  Various  Articles  of  Fodder  used. 


tVheat  bran,  . 

. $22  00 

ilaize  feed. 

. 25  00 

Gluten  feed,  , 

. 23  00 

Hay 

. 15  00 

Turnips,  .... 

2 50 

Globe  mangolds,  . 

4 00 

Dent  corn  ensilage. 

2 50 

Sweet  corn  ensilage. 

2 50 

Corn  stover,  . 

5 00 

Sugar  beets,  . 

. 

. 5 00 
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Analyses  of  Fine  Feed  used. 

[Grain  Feed  ] 


Food  Analyses. 

Wheat 

liran. 

Maize 

Feed. 

Gluten 

Feed. 

IMoistiire  at  100°  C.,  . , . . . 

10.01 

8.70 

8.97 

Dry  matter,  ....... 

89.99 

91.30 

91.03 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

Crude  ash, 

6.58 

0.78 

0.77 

“ cellulose,  ...... 

11.77 

7.97 

5.09 

“ fat, 

5.04 

7.37 

13.46 

“ protein, 

18.06 

27 . 55 

26.16 

Nou-nitrogenous  extract  matter. 

58.55 

56.33 

54.52 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 


[Nitrogen  15  cents,  pljosphoric  acid  5^  cents,  potassium  oxide  cents,  per  pound.] 


Fertilizer  Analyses. 

AVheat 

Bran. 

Maize 

Feed. 

Gluten 

Feed. 

Moisture, 

10.01 

8.70 

8.97 

Nitrogen, 

2.60 

4.03 

3.81 

Phosphoric  acid,  .... 

2.85 

0.70 

0.69 

Potassium  oxide,  .... 

1.63 

0.43 

0.42 

Valuation  per  2,000  jtounds, 

$12  40 

$13  25 

$12  57 

Analyses  of  Coarse  Fodder  Articles  used. 


Food  Analyses. 

5^ 

a 

a 

Turnips. 

Globe  Man- 
golds. 

Dent  Corn 
Ensilage. 

Sweet  Corn 
Ensilage. 

Corn  Stover. 

Sugar  Beets. 

Moisture  at  100®  C.,  . 

9.72 

90.21 

87.75 

79.92 

84.30 

20.10 

85.27 

Dry  mutter 

90.28 

9.79 

12.25 

20.08 

15.70 

79.90 

14.73 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Crude  ash, 

6.43 

8.47 

9.06 

4.99 

6.32 

6.12 

5.95 

“ cellulose,  .... 

32.28 

11.23 

7.94 

27.19 

29.32 

33.72 

6.49 

“ fat, 

2.49 

1.74 

0.88 

3.29 

7.36 

2.51 

0.66 

“ protein 

9.54 

10.12 

10.37 

8.29 

7.86 

7.75 

10.97 

Non-nitrogenous  extract  matter, 

49.26 

68.44 

71.75 

56.24 

49.14 

49.90 

75.93 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 
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Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  5^  cents,  potassium  oxide  cents,  per  pound  ] 


Fertilizer  Analyses. 

a 

5 

s , 

H 

c ^ 

— o 

J:.  ao 

c ic  1 

"x  j 

U < 

- ^ 

T'  £ 

do 

j (.'orn  Stover.  | 

X 

o 

o 

u 

rt 

rP 

£ 

Moisture, 

9.72 

90.21 

8".  75 

79.92 

84.30 

20.10 

85.27 

Nitrogen, 

1 3S 

0.178 

0 203 

0.27 

0.20 

0.99 

0.26 

Phosphoric  acid. 

0.36 

0.104 

0.093 

0.14 

0.089 

0.29 

0 10 

Potassium  oxide, 

1 57 

0 385 

0.383 

0.33 

0 41 

1 40 

0.48 

Valuation  per  2,000  pounds, 

$5  95 

$0  99 

$1  06 

$1  £6 

$1  06 

$4  55 

$1  32 

Average  Composition  of  the  Daily  Fodder  Rations  used  during 
the  Six  Successive  Feeding  Periods  {Second  Winter  Season, 


1891-92). 

I. 

II. 

Kovember  10  to  December  22. 

Wheat  bran  (pounds),  . 3.44 

Maize  feed  (pounds),  . . 3.44 

Hay  (i)ounds),  . . . 11.03 

Turnips (pounds),  . . 17.38 

Nutritive  ratio,  . , 1;.5.83 

Total  cost  (cents),  . .18.53 

INIanurial  value  obtainable 

(cents),  . . . .7.87 

Net  cost  (cents),  . . . 10. C6 

December  29  to  January  30. 
Wheat  bran  (pounds),  . 4.00 

IMaize  feed  (pounds),  . . 4.00 

Hay  (^lounds),  . . .9.17 

Globe  mangolds  (pounds),  . 15.00 
Nutritive  ratio,  . . 1:5.42 

Total  cost  (cents),  . . 19.28 

iManurial  value  obtainable 

(cents),  . . . .7.95 

Net  cost  (cents),  . . .11.33 

III. 

IV. 

January  19  to  February  23. 
Wheat  bran  (pounds),  . 4.00 

Maize  feed  (pounds),  . . 4.00 

Dent  corn  ensilage  (pounds),  33.88 
Nutritive  ratio,  . . 1:5.25 

Total  cost  (cents),  . .13.64 

Manurial  value  obtainable 

(cents),  . . . .6.68 

Net  cost  (cents),  . . .6.96 

March  1 to  March  23. 

Wheat  bran  (pounds),  . 4.00 

IMaize  feed  (pounds),  . . 4.00 

Sweet  corn  ensilage(pounds)  57.41 
Nutritive  ratio,  . 1:5.92 

Total  cost  (cents),  . . 16.58 

Manurial  value  obtainable 

(cents),  . . . .7.52 

Net  cost  (cents),  . . .9.06 
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Average  Compositiony  etc.  — Concluded. 


V.  VI. 


March  20  to  April  9. 


Wheat  bran  (jjounds). 

4.00 

IMaize  feed  (pounds),  . 

4.00 

Corn  stover  (pounds), . 

11.23 

Nutritive  ratio,  . . 1 

: 5.67 

Total  cost  (cents). 

12.21 

Manurial  value  obtainable 

(cents),  .... 

7.06 

Net  cost  (cents),  . 

5.15 

April  20  to  May  16. 


Wheat  bran  (pounds),  . 4.00 

Gluten  feed  (pounds),  . 4.00 

Hay  (pounds),  . . .10.00 

Sugar  beets  (pounds),  . 15.00 

Nutritive  ratio,  . . 1:5.83 

Total  cost  (cents),  . .20.25 

Manurial  value  obtainable 

(cents),  . . . .8.24 

Net  cost  (cents),  . . . 12.01 


Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Feeding 

Periods. 

1 

If. 

III- 

IV. 

V. 

VI 

Total  cost,  , 

18.53 

19.28 

13.64 

16.58 

12.21 

20.25 

jManurial  value  obtain- 

able. 

7.87 

7.95 

6.68 

7.52 

7.06 

8.24 

Net  cost,*  . 

10.66 

11.33 

6.96 

9.06 

5.15 

12.01 

* Allowing  ninety-two  per  cent,  of  the  manurial  value  of  the  feed  consumed 
obtainable. 

Gain  required  in  Pounds,  per  Day,  of  Live  Weight,  to  cover 

Expenses  for  Feed. 


Fkeding  I’ehiods. 


I. 

II. 

III. 

IV. 

V. 

VI. 

On  total  cost. 

4.94 

5.14 

3.64 

4.42 

3.26 

5. 40 

On  net  cost, 

2.84 

3.02 

1.86 

2.42 

1.37 

3.20 

How  Itif  in  the  case  of  each  steer  these  rates  of  daily  in- 
crease in  their  live  weig'ht  have  Iteeu  realized  in  case  of  each 
specified  fodder  rtitioii  may  he  seen  from  the  subsequent  de- 
tailed feeding'  record  of  each  animal. 

O 
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Conclusions. 

The  results  of  the  third  feeding  experiment  with  young 
steers  do  not  materially  dilier  in  their  general  aspect  from 
those  obtained  in  our  two  preceding  experiments. 

1.  During  the  first  winter  season  the  daily  rndn  in  live 
weight  during  the  sixth  feeding  period  reached  3.2  pounds 
(steer  Xo.  3),  and  it  averaged  for  the  entire  lot  of  steers 
(three)  at  that  time  2.69  pounds  per  head.  This  gain  repre- 
sents 0.34  pounds  on  every  one  hundred  pounds  of  live  weight 
of  the  animal  on  trial  (800  pounds  each). 

2.  During  the  second  winter  season  the  same  lot  of  steers 
gained,  during  one  feeding  period  (I.  period),  on  an  aver- 
age, 2.5  pounds  of  live  weight  per  day;  in  case  of  one  steer 
it  was  as  high  as  3.05  pounds  per  day.  This  rate  of  daily 
increase  in  live  weight  is  equal  to  0.21  pounds  on  each 
hundred  pounds  of  live  weight,  with  a total  weight  of  1,100 
pounds  per  head. 

3.  The  total  local  market  cost  of  the  diflerent  stated 
daily  fodder  rations  used  during  the  first  winter  season 
varies  from  10.7  to  18.36  cents,  and  their  net  cost  from 
4.46  to  9.10  cents,  leaving  manurial  refuse  equal  in  com- 
mercial value  to  one-half  of  the  local  retail  market  cost  of 
the  feed  consumed. 

4.  The  total  loeal  market  cost  of  the  daily  fodder  rations 
used  during  the  second  winter  season  varies  from  12.2  to 
20.28  cents,  and  their  net  cost  from  5.1  to  12.01  cents, 
leaving  a manurial  refuse  equal  to  two-fifths  of  the  local  re- 
tail market  cost  of  the  fodder  articles  Avhich  constitute  the 
stated  fodder  rations. 

5.  The  average  daily  gain  in  live  weight,  taking  the  en- 
tire experiment  into  consideration,  is  somewhat  higher  than 
that  noticed  in  the  second  experiment ; yet  at  no  period  of 
the  trial  does  the  daily  increase  in  liA’e  Aveight  at  3|  cents 
market  cost  per  pound  of  Ha’c  weight  equal  the  entire  local 
market  cost  of  the  feed  consumed  in  connection  Avith  its 
production.  This  result  is  due  in  some  degree,  no  doubt,  to 
the  coutempoi’ary  high  local  market  cost  of  some  of  the 
fodder  ingredients  largely  used  in  the  making  up  of  the 
daily  fodder  rations. 
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The  res;ults  of  our  experiments  m this  connection  are,  as 
may  l)e  noticed  from  preceding  reports,  ratlier  more  in- 
structive than  remnnerative.  A market  cost  of  3|  cents  per 
pound  of  live  weight  in  cases  of  yearlings,  with  3|  cents  per 
pound  of  live  weiglit  in  cases  of  matured  steers,  leaves,  it 
will  be  conceded,  but  a small  margin  of  cash  profits.  The 
largest  daily  increase  in  live  weight,  in  case  of  any  diet  thus 
far  experimented  with,  was  0.4G  pounds  })cr  one  hundred 
pounds  of  live  weight,  Avitli  yearlings  weighing  from  650  to 
700  })()nnd3  i)er  head;  Avhile  in  case  of  two-year-old  steers, 
weighing  from  1,100  to  1,150  i)onnd3  per  head,  it  reached 
but  0.3  pounds  for  every  one  hundred  pounds  of  their  live 
weight.  The  highest  daily  increase  in  live  Aveight  during 
any  feeding  period  in  case  of  yearlings  thus  far  secured  by 
us  amounted  to  2.0  pounds  per  head,  and  in  case  of  two- 
year-olds  to  3.4  iiounds  per  head.  These  results  represent 
a market  value  of  live  weight  gained  at  al)ove-stated  local 
meat  market  })riccs  of  10.87  cents  in  case  of  yearlings,  and 
12.55  cents  in  case  of  two-year-old  steers.  Our  results  fall 
behind  daily,  thus  far,  about  one  pound  of  gain  in  live 
AV’eight  to  cover  the  market  cost  of  the  feed  consumed  for  its 
production;  14  to  15  cents  in  case  of  yearlings,  18  to  19 
cents  in  case  of  tAVo-year-old  steers. 

The  necessity  of  efficient  and  cheap  fodder  rations  being 
quite  evident,  it  seems  desirable  to  try,  more  generally,  fodder 
crops  of  a higher  nutritive  character  than  the  majority  of  our 
meadoAvs  and  pastures  furnishes  at  present. 


Sleer  No. 
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III. 

WINTER  FEEDING  EXPERI^MENTS  WITH  LAMBS. 


November,  1891,  to  May,  1892. 

The  experiment  Inlefly  descrilKHl  in  a few  succeeding 
pages  is  the  third  one  of  a series  designed  for  the  purpose 
of  stud\dng  the  feeding  effect  and  general  economy  of  differ- 
ent comlhnations  of  "rain  feed  stuffs  when  fed  in  connection 
with  tlie  same  or  similar  kinds  of  coarse  fodder  articles  for 
the  }n’oduction  of  meat. 

During  our^rs^  experiment,  corn  meal,  wheat  bran  and 
gluten  meal  (Chicago)  furnished  in  varying  proportions  the 
grain  feed  part  of  the  daily  diet  (see  eighth  annual  report, 
pages  G7-!)0).  During  the  second,  corn  meal,  Avheat  l)ran, 
old-process  linseed  meal  and  gluten  meal  (Chicago)  served 
for  that  purpose  (see  ninth  annual  report,  pages  128-147)  ; 
while  in  the  third  experiment,  which  is  here  under  discussion, 
ivheat  bran,  Buffalo  gluten  feed  and  Chicago  maize  feed  have 
been  used  as  the  grain  feed  part  of  the  daily  feed. 

The  coarse  feed  portion  of  the  daily  diet  during  the  first 
and  second  experiments  consisted  exclusively  of  roAven  (hay 
of  the  second  cut  of  upland  meadoAVs)  and  of  corn  ensilage. 
In  the  third  experiment  during  one  feeding  period  corn 
ensilage  Avas  substituted  by  roots  (glol)e  mangolds).  The 
selection  of  lambs  in  all  these  trials  Avas  confined  to  our  local 
supply.  From  six  to  nine  animals  served  in  each  case  for 
our  obseiwations. 

Six  lambs,  wethers,  grades  of  uncertain  parentage,  were 
selected  for  the  experiment  here  under  consideration.  Each 
animal  occupied  a separate  pen  during  the  entire  time  of  ob- 
servation ; none  of  them  were  shorn  before  entering  upon 
the  trial. 
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1.  L ive  Weight  and  Cost  of  Lambs. 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

Total. 

Live  weight  (pounds),  . 

74.00 

68.50 

67  25 

73.50 

65.00 

77.75 

426.00 

Market  cost  at  5 .5  cents  per  pound,  . 

84  07 

$3  77 

$3  70 

$4  04 

$3  58 

$4  28 

$23  44 

2.  Character  and  Cost  of  Fodder  Articles. 

The  fjrain  feed  used  consisted  of  wheat  l)ran,  Chicaijo 
maize  feed  and  Buffalo  gluten  feed  bought  in  our  local 
market.  These  articles  were  of  a fair  C|ualitj  and  of  a good 
mechanical  condition.  Chicago  maize  feed,  and  Buffalo 
gluten  feed  are  waste  products  obtained  from  maize  in  con- 
nection with  the  manufacture  of  glucose-sugar;  they  are 
valuable  recent  additions  to  our  commercial  resources  of  con- 
centrated feed  stuffs.  The  coarse  feed  stuffs,  consisting  of 
rowen  (hay  of  second  cut  of  upland  meadows),  of  corn  ensi- 
lage and  of  glol)e  mangolds,  were  produced  at  the  station, 
and  Avere  of  the  same  good  quality  as  those  described  in  a 
previous  l)ullctin  (No.  42).  The  local  market  A'alue  and  the 
chemical  composition  of  the  A'arious  fodder  articles  used  at 
different  times  in  the  daily  diet  are  recorded  in  the  sub- 
sequent tabular  statements. 


Local  Market  Cost  per  Ton  of  the  Various  Articles  of  Fodder  used. 


Wheat  bran, $22  00 

]\Iaize  feed  (Chicago), 25  00 

Gluten  feed  (Buffalo), 23  00 

Rowen, 15  00 

Globe  mangolds,  ........  4 00 

Dent  corn  ensilage, 2 50 

Sweet  corn  ensilage,  . 2 50 
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Analyses  of  the  Various  Articles  of  Fodder  used. 


Food  Analyses. 

Wheat  Bran. 

Maize  Feed. 

Gluten  Feed. 

1 

Rowen. 

Globe  Man- 

golds. 

Dent  Corn 

Ensilage. 

a 

u.  . 

O ^ 

o|> 

03 

Moisture  at  100°  C.,  . 

10.01 

8.70 

8.97 

13.90 

87.75 

79.92 

84.30 

Dry  matter,  , . . . 

89.99 

91.30 

91.03 

86.10 

12.25 

20.08 

15.70 

luo.uo 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 

6. 58 

0.78 

0.77 

8.28 

9.06 

4.99 

6.32 

“ cellulose,  .... 

11.77 

7.97 

5.09 

28.88 

7.94 

27.19 

29.32 

“ f;it 

5.04 

7.37 

13.46 

3.91 

0.88 

3.29 

7.36 

“ protein,  .... 

18.06 

27.55 

26.16 

13.45 

10.37 

8.29 

7.86 

Non-nitrogeuoue  extract  matter. 

5S,55 

56.33 

54.. 52 

45.48 

71.75 

56.24 

49.14 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

Psitrogen  15  cents,  phosphoric  acid  6^  cents,  potassium  oxide  cents,  per  pound.] 


Fertilizer  Analyses. 

Wheat  Bran. 

Maize  Feed. 

Gluten  Feed. 

Rowen. 

Globe  Man- 
golds. 

a 

^ 6 

O 

0:5 

'3 

II 

0 

a 

(-  . 

O D 
0|) 

sl 

•eW 

m 

Moisture, 

10.01 

8.70 

8.97 

13.90 

87.75 

79.92 

84.30 

Nitrogen, 

2.60 

4.03 

3.81 

1.853 

0.203 

0.27 

0.20 

Phosphoric  acid. 

2.85 

0.70 

0.69 

0.464 

0.093 

0.14 

0.089 

Potassium  oxide, 

1.63 

0.43 

0.42 

1.966 

0.383 

0.33 

0.41 

Valuation  per  2,000  pounds, 

$12  40 

$13  25 

$12  57 

$7  84 

$1  06 

$1  26 

$1  06 

3.  Mode  of  Feeding. 

The  grain  feed  portion  of  the  daily  diet  consisted  in  every 
instance  of  equal  weights  of  either  wheat  liran  and  Chicago 
maize  feed  or  of  wheat  bran  and  Buffalo  gluten  feed.  The 
amount  of  each  used  per  head  in  the  daily  fodder  ration 
varied  in  different  feeding  periods  somewhat ; during  the 
earlier  stages  of  the  experiment  it  amounted  to  five  ounces 
of  each,  per  head,  during  later  periods  to  six  ounces.  All 
animals  received  the  same  quantity  at  the  same  stage  of  the 
observation. 
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The  daily  coarse  feed  rations  consisted  either  of  rowen  hay 
or  of  I’owen  hay  with  cither  corn  ensilage  or  roots  (globe 
mangolds).  Whenever  corn  ensilage  or  roots  were  fed  in 
common  with  rowen  hay,  only  one-half  of  the  customary 
dail}^  rowen  ration  was  given,  while  the  consumption  of  corn 
ensilage  or  of  the  roots  was  governed  1)y  the  appetite  of 
each  animal.  One-half  of  the  daily  fodder  ration  — tine  and 
coarser  feed  — was  fed  in  the  morning  and  the  other  half 
later  in  the  afternoon.  AVater  was  given  once  a day,  a few 
hours  after  feeding  (mornings). 

The  entire  experiment  extended  over  a period  of  C)ne 
hundred  and  eighty-three  days,  and  was  subdivided  into 
five  distinct  feeding  periods,  varying  in  length  from  fourteen 
to  thirty-five  days,  with  five  days  lietween  the  })eriods. 

Average  Composition  of  the  Daily  Fodder  Rations  used  during  the 
Six  Successive  Feeding  Periods. 


1.  II. 


November  IT  to  December  1. 
Wheat  bran  (pounds),  . 0.34 
j\I  aize  feed  (pounds),  . . 0.34 

Rowen  (pounds),  . . 1.37 

Nutritive  ratio,  . . 1:4.84 

Total  cost  (cents),  . . 1.83 

Mannrial  value  obtainable 

(cents),  . . . .0.89 

Net  cost  (cents),  . . .0.94 


December  3 to  January  13. 


Wheat  bran  (pounds). 

0 

r>  o 

oo 

i\Iaize  feed  (pounds),  . 

0 

.‘33 

Rowen  (pounds). 

0 

G8 

Globe  mangolds  (pounds),. 

2. 

97 

Nutritive  ratio,  . . 1 

3 

12 

Total  cost  (cents). 

1. 

88 

IManurial  value  obtainable 

(cents),  .... 

0 

78 

Net  cost  (cents),  . 

1 

10 

III.  IV. 


January  17  to  February  22. 


Wheat  bran  (pounds). 

0. 

.35 

Maize  feed  (pounds),  , 

0. 

.35 

Rowen  (pounds). 

0. 

.77 

Dent  corn  ensilage  ( pounds) , 

1. 

.97 

Nuti’itive  ratio,  . . 1 : 

: 5. 

.2G 

Total  cost  (cents). 

1, 

. G5 

Manurial  value  obtainable 

(cents),  .... 

0, 

.80 

Net  cost  (cents),  . 

0. 

.85 

February  26  to  March  2 

3. 

Wheat  bran  (pounds). 

0. 

.38 

IMaize  feed  (pounds),  . 

0. 

, 38 

Rowen  (pounds). 

0. 

,84 

Sweet  corn  ensilage  (pounds) , 

2^ 

.08 

Nutritive  ratio,  . . 1 

; 5. 

,34 

Total  cost  (cents). 

1. 

,86 

^lanurial  value  obtainable 

(cents),  .... 

0. 

.88 

Net  cost  (cents),  . 

0. 

.98 
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Average  Composition,  etc.  — Concluded. 


y. 


March  2 7 to  April  23. 


Wheat  bran  (pounds), 

. 0.40 

jMaize  feed  (pounds),  . 

. 0.40 

Roweu  (pounds). 

. 1.40 

Xutritivo  ratio,  . 

1; 4.79 

Total  cost  (cents). 

. 1.99 

Manurial  value  obtainable 

(cents). 

. 0.98 

Xet  cost  (cents),  . 

. 1.01 

VI. 


April  27  to  Mag  IS. 


Wheat  Itran  (pounds). 

. 0.40 

Gluten  feed  (pounds). 

. 0.40 

Rotvcn  (pounds). 

. 1.37 

Xutritive  ratio,  . 

1: 5.02 

Total  cost  (cents). 

. 1.93 

IManurial  value  olitainable 

(cents),  . 

. 0.95 

Xet  cost  (cents),  . 

. 0.98 

Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

Rations  used. 

[Cents.] 


Feeding  Periods. 


I. 

n. 

in. 

IV. 

V. 

VI. 

Total  coHt, 

1.83 

1.88 

1.65 

1.86 

1.99 

1.93 

Manurial  value  obtainable,  .... 

0.89 

0.78 

0.80 

0.88 

0.98 

0.95 

Net  cost,* 

0.94 

1.10 

0.85 

0.98 

1.01 

0.98 

* Allowing  ninety-two  per  cent,  of  the  inannrial  rahie  of  the  feed  consumed  ob- 
tainable. 


-i.  Gain  in  Dive  Weight  during  Experiment. 

[Pounds.] 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

Average. 

Live  weight  at  beginning  of  experi- 
ment,   

74.00 

68.50 

67.25 

73.50 

6.5.00 

77.75 

71.00 

Live  weight  at  close  of  experiment, 

97.00 

85.50 

87.50 

85.00 

75.00 

98.50 

88.08 

Live  weight  gained  during  experi- 
ment,   

23.00 

17.00 

20.25 

11.50 

10.00 

20.75 

17.07 

The  live  Avcight  of  the  laiiilis  (six)  engaged  in  our  first 
experiment  averaged,  at  the  Iieginning  of  our  experiments, 
71  pounds  ; of  those  engaged  in  the  second  experiment  (six) 
it  averaged  53.5  pounds. 
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Yield  of  Dressed  Weight. 


Xo.  1. 

No.  2. 

Xo.  3. 

Xo.  4. 

No.  5.  No.  6. 

Total. 

Pounds  of  dressed  weight,  . 

52.25 

46.50 

44.00 

43.00 

36.00  53.25 

275.00 

Returns  at  11  cents  per  pound,  . 

$5  75 

$5  11 

$4  84 

$4  73 

$3  96  $5  86 

$30  25 

Yield  of  Wool. 


No.  1. 

No.  2. 

Xo.  3. 

Xo.  4. 

Xo.  5. 

No.  6. 

Total. 

Pounds  of  wool, 

6.50 

5.25 

5.75 

5.25 

6.25 

5.75 

34.75 

Returns  at  21  cents  per  pound,  . 

$1  37 

$1  10 

$1  21 

$1  10 

$1  31 

$1  21 

$7  30 

5.  Financial  Results. 


Xo 

. 1. 

Xo 

o 

Xo 

3. 

Xo 

. 4. 

Xo 

. 5. 

Xo 

6 

Total. 

Cost  of  Iambs,  .... 

. $4 

11 

$3 

82 

$3 

75 

$4 

IS 

$3 

73 

$4 

35 

Cost  of  feed  consumed. 

3 

67 

3 

38 

3 

41 

3 

53 

2 

75 

3 

54 

^ * 

78 

$" 

20 

$7 

16 

$7 

71 

$6 

48 

$7 

89 

$44  22 

Value  received  for  meat, 

. $5 

75 

$5 

11 

$4 

84 

$4 

73 

$3 

96 

$5 

86 

Value  received  for  wool, 

1 

37 

1 

10 

1 

21 

1 

10 

1 

31 

1 

21 

Value  of  obtainable  manure, 

1 

73 

1 

59 

1 

60 

1 

67 

1 

28 

1 

66 

$8 

85 

V ‘ 

70 

$7 

65 

$7 

50 

$6 

55 

$8 

73 

$47  08 

Conclusions. 

1.  The  averaii’e  daily  increase  in  live  weight  as  compared 
with  that  noticed  in  the  two  preceding  experiments  is  not  as 
satisfactory  ; laud)s  4 and  5 fall  not  less  than  fifty  per  cent. 
l»ehind,  when  compared  with  the  gain  obtained  in  case  of 
lambs  1,  3 and  6. 

2.  The  feeding  effect  of  corn  ensilage,  when  fed  with  the 
same  kind  and  amount  of  grain  feed,  compares  well  with 
that  of  globe  mangold  roots. 

3.  The  market  cost  of  the  daily  fodder  rations  above 
stated  is  in  the  majority  of  cases  lower  than  that  of  those 
used  in  our  preceding  experiments  with  lambs  ; it  varies  from 
1.65  cents  to  1.93  cents  in  difterent  feeding  periods. 
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4.  The  manurial  value  olhainable  from  tlie  different  daily 
fodder  rations  varies  from  0.78  to  0.98  cents  ; it  amounts  to 
one-half  of  the  market  cost  of  the  daily  diet. 

5.  The  temporary  ruling  low  market  cost  of  tlie  grain 
feed  during  tlie  third  experiment,  as  conijiared  with  those  on 
lireceding  occasions,  and  the  high  commercial  value  of  the 
ol)tainal)le  manurial  refuse,  due  to  their  rich  nitrogenous 
composition,  have  secured  still  a small  ])rotit  over  expenses 
charged  where  the  rate  of  producing  meat  was  too  low  to  en- 
title to  profit.  In  considering  the  stated  financial  results  in 
all  our  feeding  cx]K‘riments,  thus  far  published,  it  ought  to 
lie  kept  in  mind  that  all  our  home-raised  fodder  articles  are 
charged  at  a liberal  local  market  price  per  ton. 
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Total  Amount  of  Feed  consumed  from  Nov.  17,  1891,  to  May 

IS,  1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

75.25  pounds  wheat  bran. 

67 . 62 

10  83 

$0  47 

63.25  jjounds  maize  feed. 

57.75 

0 79 

0 42 

12.00  2)ounds  gluten  feed. 

10.92 

0 14 

0 08 

189.50  pountls  rowen,  .... 

163.15 

1 42 

0 74 

128.00  pounds  globe  mangolds. 

15.68 

0 26 

0 07 

82.00  jjounds  dent  corn  ensilage,  . 

16.47 

0 10 

0 05 

101.00  poiinds  sweet  corn  ensilage,. 

15.87 

0 13 

0 05 

347.46 

$3  67 

$1  88 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  exiiei’iment,  . 74.00 
Live  weight  of  animal  at  the  time  of  killing,  ....  97.00 
Live  weight  gained  during  the  exiieriment,  . . . .23.00 

Average  gain  in  weight  per  day  (entire  experiment),  . . 0.126 

Dressed  weight  of  animal,  . . 52.25 

Loss  in  weight  by  dressing,  46.13  per  cent.,  or  ....  44.75 


Pounds  of  dry  matter  fed  produced  1 pound  of  live  Aveight,  15.11. 
Cost  of  feed  per  pound  of  live  weight  gained,  15.96  cents. 

Net  cost  of  feed  per  pound  gained  after  deducting  8 per  cent,  of 
manurial  value,  8.43  cents. 
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Total  Amount  of  Feed  consumed  from  Ffov.  17,  1891,  to  May 

18,  1892. 


Dry  Matter 
(E’ounds). 

Cost. 

Manurial 

Value. 

65.62  lAoimds  AAdieat  bran. 

59.05 

80  72 

$0  41 

56.62  jAounds  maize  feed. 

51.69 

0 71 

0 37 

9.00  jAOunds  gluten  feed. 

8.19 

0 10 

0 06 

190.50  pounds  roAven,  .... 

164.02 

1 43 

0 75 

120.00  pounds  globe  mangolds. 

14.70 

0 24 

0 06 

78.50  jAoimds  dent  corn  ensilage,  . 

15.76 

0 10 

0 05 

65.00  pounds  SAveet  corn  ensilage, . 

10.21 

0 08 

0 03 

323.62 

$3  38 

$1  73 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 68.50 

Live  Aveight  of  animal  at  the  time  of  killing,  . . . .85.50 

Live  Aveight  gained  during  the  experiment,  . . . .17.00 

Average  gain  in  Aveight  per  day  (entire  ex25erinient),  . . 0.093 

Dressed  Aveight  of  animal, . 46.50 

Loss  in  Aveight  by  dressing,  45.61  jAer  cent.,  or  ....  39.00 


Pounds  of  dry  matter  fed  produced  1 jAound  of  live  Aveight,  19.04. 
Cost  of  feed  ^Acr  jAound  of  live  Aveight  gained,  19.88  cents. 

Net  cost  of  feed  per  pound  gained  after  deducting  8 jAer  cent,  of 
manurial  value,  10 . 53  cents. 
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Total  Amo^int  o/  Feed  consumed  fro7n  Nov.  17,  1891,  to  May 

18,  1892. 


Dry  :\tatter 
(Pounds). 

Cost. 

Mauurial 

Value. 

67.00  f)ounds  Avheat  bran, 

60.29 

fO  74 

fO  42 

58.00  jAounds  maize  feed. 

52.95 

0 73 

0 38 

9.00  lAOunds  gluten  feed. 

8.19 

0 10 

0 06 

189.50  jjounds  roAven,  .... 

163.15 

1 42 

0 74 

128.00  jiounds  globe  mangolds. 

15.68 

0 26 

0 07 

66.50  pounds  dent  corn  ensilage,  . 

13.35 

0 08 

0 04 

63.00  jjounds  SAveet  corn  ensilage, . 

9.89 

0 08 

0 03 

323.50 

$3  41 

fl  74 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  ex2)eriment,  , 67.25 

Live  weight  of  animal  at  the  time  of  killing,  ....  87.50 

Live  weight  gained  (luring  the  exjjeriment,  ....  20.25 

Average  gain  in  weiglit  per  day  (entire  exi^eriment),  . . 0.110 

ftressed  weight  of  animal, 44.00 

Loss  in  Aveight  by  dressing,  40.71  2)er  cent.,  or  ....  43.50 


Pounds  of  diy  matter  fed  produced  1 jjound  of  live  weight,  15.97. 

Cost  of  feed  ^ler  jjonnd  of  live  Aveight  gained,  16.84  cents. 

Xet  cost  of  feed  per  jionnd  gained  after  deducting  8 jier  cent,  of 
mamu'ial  A’alue,  8.93. 
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Total  Amount  of  Feed  consumed  from  Nov.  17,  1891,  to  May 

18,  1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

67.50  pounds  wheat  bran. 

60.74 

$0  74 

$0  42 

58.50  pounds  maize  feed. 

53.41 

0 73 

0 39 

9.00  imunds  gluten  feed, 

8.19 

0 10 

0 06 

198.50  iJounds  rowen,  . . . • 

160.91 

1 49 

0 78 

128.00  pounds  globe  mangolds, 

15.68 

0 26 

0 07 

84.00  pounds  dent  corn  ensilage,  . 

16.87 

0 11 

0 05 

80.00  pounds  sweet  corn  ensilage, . 

12.56 

0 10 

0 04 

328.36 

$3  53 

#1  81 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  ex])eriment,  . 73.50 
Live  weight  of  animal  at  the  time  of  killing,  . . . .85.00 

Live  weight  gained  (luring  the  exi)ei’iment,  . . 11.50 

Average  gain  in  weight  i^er  day  (entire  experiment),  . . 0.063 

Dressed  weight  of  animal,  . . . . . • .43.00 

Loss  in  weight  by  dressing,  49.41  per  cent.,  or  . . . .42.00 


Pounds  of  dry  matter  fed  produced  1 pound  of  live  weight,  28.55. 

Cost  of  feed  per  jioimd  of  live  weight  gained,  30.70  cents. 

Net  cost  of  feed  jjer  pound  gained  after  deducting  8 per  cent,  of 
manurial  value,  16.17  cents. 
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Total  Amount  of  Feed  consumed  f rom  Nov.  17 ^ 1891,  to  May 

18,  1892. 


Dry  :Matter 
(Puiiiuls). 

Cost. 

Manurial 

Value. 

51.50  jjounds  wheat  bran. 

46.34 

fO  57 

$0  32 

44.00  2)Ounds  maize  feed. 

40.17 

0 55 

0 29 

7.50  pounds  gluten  feed. 

6.83 

0 09 

0 05 

144.25  ijounds  ro wen,  .... 

124.20 

1 08 

0 57 

128.00  2)oi;nds  globe  mangolds. 

15.68 

0 26 

0 07 

84.50  pounds  dent  corn  ensilage,  . 

16.97 

0 11 

0 05 

75.00  i^ounds  sweet  corn  ensilage,. 

11.78 

0 09 

0 04 

261.97 

$2  75 

fl  39 

Pounds. 

Live  ■weight  of  animal  at  the  beginning  of  the  ex23eriment,  . 65.00 


Live  weight  of  animal  at  the  time  of  killing,  ....  75.00 

Live  weight  gained  during  the  exj^eriment,  . . . .10.00 

Average  gain  in  weight  jjer  day  (entire  exjjeriment),  . . 0.054 

Dressed  weight  of  animal, 36.00 

Loss  in  weight  by  dressing,  52.00  i^er  cent.,  or  . . . .39.00 


Pounds  of  di-y  matter  fed  produced  1 pound  of  live  weight,  26.20. 
Cost  of  feed  per  pound  of  live  weight  gained,  27 . 50  cents. 

Net  cost  of  feed  per  pound  gained  after  deducting  8 per  cent,  of 
manurial  value,  14.70  cents. 


Sheep  No. 
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Total  Amoxuit  of  Feed  consumed  from  Nov.  17.  1S91,  to  May 

18,  1892. 


Dry  JUitter 
(Pound-s). 

Cost. 

IManurial 

Value. 

73.12  jiounds  wheat  bran. 

65.79 

$0  80 

^0  4o 

61.12  pounds  maize  feed. 

55 . 80 

0 76 

0 40 

12.00  i^ounds  gluten  feed. 

10.92 

0 14 

0 08 

174.50  pounds  rowen,  .... 

150.24 

1 31 

0 C8 

128.00  pounds  globe  mangolds. 

15.68 

0 26 

0 07 

102.50  pounds  dent  corn  ensilage,  . 

20.58 

0 13 

0 06 

108.00  j^oimds  sweet  corn  ensilage, . 

16.96 

0 14 

0 06 

335.97 

$3  54 

SI  80 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  tlie  experiment,  . 77.75 
Live  weight  of  animal  at  tlie  time  of  killing,  ....  98.50 
Live  weight  gained  during  the  exi)eriment,  . . . .20.75 

Average  gain  in  weight  per  day  (entire  exjieriment),  . . 0.113 

Dressed  weight  of  animal, 53.25 

Loss  in  weight  by  dressing,  45.94  per  cent.,  or  . . . .45.25 


Pounds  of  dry  matter  fed  produced  1 pound  live  weight,  16.19. 

Cost  of  feed  per  pound  of  live  weight  gained,  17.06  cents. 

Net  cost  of  feed  per  pound  gained  after  deducting  8 per  cent,  of 
manurial  value,  9 . 06  cents. 
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IV. 

FEEDING  EXPERIMENTS  MMTH  PIGS  (TIVO). 

1891-92. 


Introduction.  — The  results  of  tifteen  different  feeding  ex- 
periments with  }'oung-  pigs,  grades  and  thoroughhi'eds,  for 
the  meat  market,  have  already  been  pul)lished  in  our  pre- 
ceding annual  reports.  The  results  of  two  new  experiments 
are  reported  on  the  present  occasion. 

dVe  usually  keep,  the  whole  year  around,  one  young  pig 
for  every  cow  in  the  dairy,  to  dispose  of  our  skim-milk. 
On  the  average,  live  lots  of  young  })igs  are  prepared  for  the 
meat  market  every  two  years.  The  animals  are  usually 
bought  when  from  five  to  six  weeks  old,  and  weigh  from 
25  to  30  pounds  per  head.  They  are  fed  until  they  reach  a 
live  weight  of  from  180  to  190  pounds,  when  they  are  sold 
to  the  butcher. 

From  112  to  125  days  are  usually  recpiired  to  produce  the 
desired  live  weight.  Their  daily  gain  in  live  weight  has 
been  from  1.4  to  1.5  pounds.  During  spring,  summer  and 
autumn  one  to  two  weeks  less  time  is  needed  than  during 
the  winter  season  to  tinish  the  operation.  The  shrinkage 
from  live  weight  to  dressed  weight  varies  usually  from  18  to 
21  per  cent. 

Our  daily  supply  of  skim-milk  rarely  exceeds  five  quarts 
per  head  of  young  pigs.  IVe  usually  begin  feeding  from 
two  to  three  ounces  of  corn  meal  with  every  quart  of  skim- 
milk  required  at  the  time.  As  soon  as  the  live  weight  has 
reached  from  60  to  70  pounds  })er  head  we  increase  the  corn 
meal  to  four  ounces  per  quart  of  skim-milk  consumed. 

The  additional  feed  subsequently  called  for  has  usually 
beeir  made  of  either  a suitable  mixture  of  several  kinds  of 
commercial  feed  stufis,  as  wheat  bran  and  Chicago  gluten 
meal,  or  dried  brewers’  grain  and  gluteir  meal,  or  ground 
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Ixirley  and  Chicago  maize  feed ; oi’  some  single  feed  stuft’,  as 
Buffalo  gluten  feed  or  Chicago  maize  feed.  The  market  cost 
of  the  various  feed  stuffs  suitable  for  the  purpose  largely 
controls,  for  obvious  reasons,  their  temporary  selection. 

Luring  the  }n'esent  year  (1802)  Chicago  maize  feed  and 
Buffalo  gluten  feed  have  been  chosen  for  our  observation. 
The  market  cost  of  the  feed  consumed  per  pound  of  dressed 
pork  produced  has  varied  during  past  years  from  4.3  to  6.4 
cents. 

The  available  manurial  refuse  has  amounted  to  two-tifths 
of  the  market  cost  of  the  feed  consumed.  Dressed  pork  has 
of  late  sold  at  from  6,V  to  71  cents  per  pound.  Allowing 
20  per  cent,  of  shrinkage  — 

7.25  cents  per  2)oun(l  of  dressed  weight  is  equal  to  5.8  cents  jjer  jjound 
live  weiglit. 

C.50  cents  per  i^ound  of  ilressed  weight  is  equal  to  5.2  cents  per  pound 
live  weight. 

6.00  cents  2)er  jiound  of  dressed  weight  is  equal  to  4.8  cents  jjer  pound 
live  weight. 

Sixteenth  Feeding  Expekoient  with  Pigs. 
September,  1891,  to  February,  1892. 

Six  pigs,  grade  Chester  Whites,  were  purchased  on  Sept. 
12,  1891,  at  $2.50  apiece.  Three  were  sows  and  three 
barrows.  For  a period  of  about  nine  weeks  preceding 
the  experiment  })roper  the  pigs  were  fed  on  skim-milk 
and  potatoes.  The  jiotatoes  were  boiled  and  mashed  with 
the  milk.  The  tigures  below  are  for  the  entire  six  pigs,  no 
individual  records  having  been  kept  of  this  period. 


Total  Amount  of  Feed  consumed  from  Sept.  22,  1891,  to  Nov. 

28,  1891. 


Cost. 

Manurial 

Value. 

1,875.00  quarts  skim-milk,  . ... 

68  44 

63  97 

1,752.00  pounds  potatoes, 

5 25* 

0 84 

613  69 

64  81 

* At  15  cents  per  bushel,  small,  and  not  suitable  for  family  use. 
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Pounds. 

Total  live  weight  of  the  six  pigs  September  22,  . . . 244.00 

Total  live  weight  of  the  six  pigs  Xovember  28,  . • • 520.50 

Total  live  weight  gained, 2 r 6 . 50 

Average  gain  in  weight  per  day  (entire  i:)eriod),  . . . 4.13 

Average  daily  gain  per  pig, 0.69 


Total  cost  of  feed  per  pound  of  live  weight  gained,  4.95  cents. 

Net  cost  of  feed  per  pound  gained  after  deducting  30  per  cent,  of 
manurial  value,  3.73  cents. 


Local  Market  Cost  of  the  Various  Articles  of  Fodder  used. 


Barley  meal,  per  ton. 
Skim-milk,  per  gallon. 

Wheat  bran,  per  ton. 

Maize  feed  (Chicago),  per  ton. 


?.30  00 
0 018 
22  00 
25  00 


Analyses  of  the  Various  Articles  of  Fodder  used. 


Food  Analyses. 

Barley 

:ileal. 

Skim- 

milk. 

Wheat 

Bran. 

Maize 

Peed. 

IMoistnre  at  100°  C-, 

12.90 

89.78 

10.01 

8.70 

Dry  matter,  ..... 

87.10 

10.22 

89.99 

91.30 

Analysis  of  Dry  Matter. 

100.00 

100,00 

100.00 

100.00 

Crude  ash, 

2.30 

6.85 

6.58 

0.78 

“ cellulose,  .... 

7.11 

- 

11.77 

7.97 

“ fat, 

1.94 

3.82 

5.04 

7.37 

“ protein,  .... 

10.80 

31.60 

18.06 

27.55 

Xon-nitrogenous  extract  matter,  . 

77.85 

57.73 

58.55 

o6 . 33 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  oj  cents,  potassium  oxide  4^  cents,  per  pound.] 


Fertilizer  Analyses. 

Barley 

:MeaI. 

Skim- 

milk.* 

Wheat 

Bran, 

Maize 

Feed. 

liloistnre,  ..... 

12.90 

89.78 

• 10.01 

8.70 

Xitrogen,  ..... 

1.507 

0.52 

2.60 

4.03 

Phosphoric  acid,  .... 

0.664 

0.19 

2.85 

0.70 

Potassium  oxide,  .... 

0.342 

0.20 

1.63 

0.43 

Valuation  per  2,000  pounds, . 

f5  56 

81  95 

$12  40 

$13  25 

* One  quart  equals  2.17  pounds. 
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Co7ichisions. 

1.  The  entire  lot  of  3’oung’  pigs  (six),  weighing  on  an 
average  40  }iounds  })er  head,  gained  in  69  days,  when  fed  in 
one  pen  together  on  boiled  potatoes  and  skiin-inilk  (one 
pound  of  potatoes  to  every  quart  of  milk  consumed),  46 
pounds  in  live  weight  per  head,  or  0.69  pounds  per  day,  at 
an  average  cost  of  4.95  cents  })er  pound  of  live  weight 
gained. 

2.  The  same  lot  of  i)igs,  Avhen  subsequently  isolated 
in  six  ditferent  pens  and  fed  on  a daily  diet  consisting, 
as  })reviously  specitied,  of  skim-milk,  barley  meal,  wheat 
bran  and  Chicago  maize  feed,  gained  on  an  average  in  65 
days  95.5  pounds  each,  or  1.49  ])Ounds  per  day,  at  an  aver- 
age total  cost  of  5.64  cents  })er  })ound  of  live  weight,  or 
4.8  cents  of  net  cost. 

o.  The  high  cost  of  feed  per  pound  of  live  weight  gained 
in  this  cxqieriment  is  due  to  two  causes,  namely,  low  rate  of 
daily  increase  in  live  weight  during  the  first  half  of  the  time 
occupied  by  the  experiment,  and  to  the  high  market  cost  of 
the  ground  barley  used  in  large  quantities  during  the  second 
half  of  the  experiment. 
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Pig  No.  1. 
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1S91-02, 

Dec.  1 to  Feb.  3, 

169.37 

344.00 

77.06 

77.06 

1 :4.07 

71.00 

171.00 

1.56 

Total  Amount  of  Feed  consumed  from  Dec.  1,  1891,  to  Feb.  3, 

1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

169.37  pounds  barley  meal. 

147.52 

$2  54 

$0  47 

344.00  quarts  skim-milk,  . 

76.29 

1 55 

0 73 

77.06  pounds  Avheat  bran, 

69.35 

0 85 

0 48 

77.06  pounds  maize  feed. 

70.36 

0 96 

0 51 

363.52 

$5  90 

$2  19 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 71.00 

Live  weight  of  animal  at  the  time  of  killing,  ....  171.00 

Live  Aveight  gained  (luring  the  experiment,  ....  100.00 

Dressed  Aveight  of  animal, 131.50 

Loss  in  AA^eight by  dressing,  23.10  per  cent,  or  . , . .39.50 

Dressed  Aveight  gained  during  the  exjAeriment,  . . . . 76.90 

Pounds  of  dry  matter  fed  produced  1 pound  of  liA'e  Aveight,  3.61. 
Pounds. of  diy  matter  fed  pi'oduced  1 pound  of  dressed  Aveight,  4.73. 
Cost  of  feed  per  pound  of  dressed  Aveight  gained,  7.67  cents. 

Net  cost  of  feed  per  pound  of  dressed  Aveight  gained  after  deducting 
30  per  cent,  of  the  manurial  value,  5.69  eents. 


150  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Pig  No.  2. 
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1H9I  92. 

Dec.  1 to  Feb.  3, 

172.00 

344.00 

94.03 

94.03 

1:4.03 

94.00 

194.00 

1.56 

Total  Amo^mt  of  Feed  consumed  from  Dec.  1,  1891,  to  Feb.  3, 

1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

172.00  pounds  barley  meal. 

149.81 

$2  58 

$0  48 

344.00  quarts  skim-milk,  . 

76.29 

1 55 

0 73 

94.03  pounds  wheat  bran. 

84.62 

1 03 

0 58 

94.03  pounds  maize  feed. 

85.85 

1 18 

0 62 

396.57 

$6  34 

82  41 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  exjjeriment,  . 94.00 

Live  weight  of  animal  at  the  time  of  killing,  ....  194.00 

Live  weight  gained  during  the  experiment,  ....  100.00 

Dressed  weigrht  of  animal,  ........  149.00 

Loss  in  weight  by  dressing,  23.20  per  cent.,  or  . , . . 45.00 

Dressed  Aveight  gained  during  the  ex2)eriment,  ....  76.80 

Pounds  of  dry  matter  fed  produced  1 pound  of  live  weight,  3.97. 
Pounds  of  dry  matter  fed  jjroduced  1 pound  of  dressed  weight,  5.16. 
Cost  of  feed  per  pound  of  dressed  weight  gained,  8.25  cents. 

Net  cost  of  feed  per  pound  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  the  manurial  A^alue,  6.05  cents. 
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Pig  Xo.  3. 
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1801  92, 

Dec.  1 to  Feb.  3, 

172.00 

344.00 

90.66 

90.66 

1 :4.06 

99.50 

192.50 

1.45 

Total  Amount  of  Feed  consumed  from  Dec.  1,  1S91,  to  Feb.  3, 

1892. 


1 

j Dry  Matter 

1 (Poiinils). 

Cost. 

Man  urial 
Value. 

172.00  pounds  barley  meal. 

*149.81 

$2  58 

?0  48 

344.00  quarts  skim-milk,  . 

76.29 

1 5r> 

0 73 

90.66  jiounds  Avheat  bran. 

81.58 

1 00 

0 56 

90.66  ijounds  maize  feed. 

82.77 

1 13 

0 60 

390.45 

f6  26 

$2  37 

Pounds. 


Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 99.50 

Live  weight  of  animal  at  the  time  of  killing,  ....  192.50 

Live  weight  gained  during  t'.ie  exijeriment,  . . , . 93.00 

Dressed  weight  of  animal, 116.50 

Loss  in  weight  by  dressing,  23.90  i^er  cent.,  or  ....  46.00 

Dressed  weight  gained  during  the  ex2)eriment,  ....  70.77 


Pounds  of  dry  matter  fed  ^3 reduced  1 jjound  of  live  weight,  4.20. 
Pounds  of  dry  matter  fed  jjroduced  1 j^ound  of  dressed  weight,  6.52. 
Cost  of  feed  jjer  j^ound  of  dressed  weight  gained,  8 . 84  cents. 

Net  cost  of  feed  j^er  jjoimd  of  dressed  Aveight  gained  after  deducting 
30  i3er  cent,  of  the  manurial  A'alue,  6.50  cents. 
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Pig  No.  4. 


Feeding  Period. 

Total  Amount  of  Bar- 
ley Meal  consumed 
(Pounds). 

Total  Amount  of 

Skim-milk  consumed 

(Quarts) . 

Total  Amount  of 

Wheat  Bran  con- 1 

sumed  (Pounds), 

Total  Amount  of 

Maize  Feed  con- 

sumed (Pounds). 

Nutritive  Ratio. 

Weight  of  Animal  at 

Beginning  of  Period 

(Pounds). 

Weight  of  Animal  at 

End  of  Period 

(Pounds). 

Gain  in  Weight  per 

Day  (Pounds). 

1891-92, 

Dec.  1 to  Feb.  3, 

172.00 

344.00 

80.34 

80.34 

1:4.08 

92.75 

185.00 

1.44 

Total  Amount  of  Feed  consumed  from  Dec.  i,  1891,  to  Feh.  3, 

1892. 


Dry  Matter 
(Pounds). 

Cost, 

Manurial 

Value. 

172.00  pounds  barley  meal. 

149.81 

$2  58 

$0  48 

344.00  quarts  skim-milk,  , 

76.29 

1 55 

0 73 

80.34  pounds  wheat  bran. 

72., 30 

0 88 

0 50 

80.34  pounds  maize  feed. 

73.35 

1 00 

0 53 

371.75 

$6  01 

$2  24 

Pounds. 


Live  weight  of  animal  at  the  beginning  of  the  exjjei’iment,  . 92.75 

Live  weio'ht  of  animal  at  the  time  of  killing,  ....  185.00 
Live  weight  gained  during  the  experiment,  . . . .92.25 

Dressed  weight  of  animal, 151.00 

Loss  in  weight  by  dressing,  18.38  per  cent.,  or  . . . . 34.00 

Dressed  weight  gained  during  the  experiment,  . . . .75.29 


Pounds  of  dry  matter  fed  produced  1 pound  of  live  weight,  4.03. 
Pounds  of  dry  matter  fed  pi’oduced  1 pound  of  dressed  weight,  4.94. 
Cost  of  feed  per  jmund  of  dressed  weight  gained,  7 . 98  cents. 

Net  cost  of  feed  per  pound  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  the  manurial  value,  5.90  cents. 
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Pig  Xo.  5. 


Total  Amount  of  Feed  consumed  from  Dec.  1,  1S91,  to  Feb.  3, 

1892. 


Dry  .Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

172.00  poi;nds  barley  meal. 

149.81 

52  58 

?0  48 

344.00  Cjuarts  skim-milk,  . 

76.29 

1 55 

0 73 

90.47  pounds  wheat  bran. 

81.41 

1 00 

0 56 

90.47  pounds  maize  feed. 

82.60 

1 13 

0 60 

390.11 

?6  26 

37 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 92.50 

Live  weight  of  animal  at  the  time  of  killing,  ....  192.00 

Live  weight  gained  during  the  experiment,  . . . . 99.50 

Dressed  weight  of  animal,  ........  142.00 

Loss  in  weight  by  dressing,  26.04  per  cent.,  or  ....  50.00 

Dressed  weight  gained  during  the  experiment,  ....  73.59 


Pounds  of  dry  matter  fed  produced  1 pound  of  live  weight,  3.92. 
Pounds  of  dry  matter  fed  produced  1 pound  of  dressed  weight,  5 . 30. 
Cost  of  feed  j^er  jjound  of  dressed  weight  gained,  8.51  cents. 

Net  cost  of  feed  per  pound  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  the  manurial  value,  6.25  cents. 
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Fig  No.  6. 
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Dec.  1 to  Feb.  3, 

172.00 

344.00 

82.59 

82.59 

1:4.08 

91.50 

180.00 

1.38 

Total  Amount  of  Feed  consumed  from  Dec.  I,  1891,  to  Feb.  3, 

1892. 


Dry  Matter 
(Pounds). 

Co.st. 

Manurial 

Value. 

172.00  pounds  barley  meal. 

149.80 

§2  58 

|0  48 

344.00  quarts  skim-milk,  . 

76.29 

1 55 

0 73 

82.59  pounds  Avheat  bran. 

74.32 

0 91 

0 51 

82.59  pounds  maize  feed. 

75.40 

1 03 

0 55 

375.81 

$6  07 

$2  27 

Live  weight  of  animal  at  the  beginning  of  the  experiment 
Live  weight  of  animal  at  the  time  of  killing, 

Live  weight  gained  during  the  ex^jeriment, 

Dressed  Aveight  of  animal,  ...... 

Loss  in  weight  by  dressing,  18.33  per  cent,,  or  . 

Dressed  Aveight  gained  during  the  experiment,  . 

Pounds  of  dry  matter  fed  produced  1 i^ound  of  live  Aveight,  4 . 25. 
Pounds  of  dry  matter  fed  produced  1 pound  of  dressed  Aveight,  5.20. 
Cost  of  feed  per  pound  of  dressed  Aveight  gained,  8.40  cents. 

Net  cost  of  feed  per  pound  of  dressed  Aveight  gained  after  deducting 
30  per  cent,  of  the  manurial  value,  6.20  cents. 


Pounds. 

91.50 
180.00 

88.50 
147.00 

33.00 

72.28 
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Seventeenth  Feeding  ExpERiiiENT  avith  Pigs. 

March,  1892,  to  July,  1892. 

Six  pigs,  grade  Chester  Whites,  were  purchased  on  Eel). 
23,  1892,  at  $3.00  a piece.  No.  2 and  No.  3 were  barrows 
and  the  rest  were  sows. 


Local  Market  Cost  of  the  Various  Articles  of  Fodder  used. 
Corn  meal,  per  ton,  ........  $24  00 

Skim-milk,  per  gallon,  0 018 

Gluten  feed  (Buffalo),  per  ton,  23  00 

The  inode  of  feeding,  as  Avell  as  the  general  inanagenient 
of  the  experiment,  has  lieen  the  same  as  on  previous  oc- 
casions of  a corresponding  character. 


Analyses  of  the  Various  Articles  of  Fodder  used. 


Food  Analyses. 

Corn  Meal. 

Skim-ruilk. 

Gluten 

Feed. 

Moisture  at  100°  C., 

13.96 

89.78 

8.97 

Dry  matter,  ....... 

86.04 

10.22 

91.03 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

Crude  ash, 

1.26 

6.85 

0.77 

“ cellulose, 

1.49 

— 

5.09 

“ fat,  . . * 

3.97 

3.82 

13.46 

“ protein, 

11.11 

31.60 

26.16 

Kon-nitrogenous  extract  matter,  . 

82.17 

57.73 

.54.52 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 

[Nitrogen  15  cents,  phosphoric  acid  5^  cents,  potassium  oxide  4^  cents,  per  pound.] 


Fertilizer  Analyses. 

Com  Me»iL 

Skim-milk.* 

Gluten 

Feed. 

IMoisture, 

13.96 

89.78 

8.97 

Nitrogen,  ..... 

1.529 

0.52 

3.81 

Phosphoric  acid,  .... 

0.707 

0.19 

0.69 

Potassium  oxide,  .... 

0.4.35 

0.20 

0.42 

Valuation  per  2,000  pounds, 

$5  76 

$1  95 

$12  57 

* One  quart  equals  2.17  pounds. 
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Conclusions. 

1.  The  average  Aveight  of  the  young  pigs  at  the  hegin- 
ning  of  the  ex})eriment  Avas  33  pounds  })er  head,  and  their 
aA'erage  Aveight  at  the  close  of  the  experiment  AA'as  191 
pounds  per  head. 

2.  The  experiment  extended  over  122  days.  The  daily 
gain  in  live  Aveight  avei'aged  per  head  1.56  })ounds. 

3.  The  total  cost  of  feed  consumed  })er  pound  of 
dressed  Aveight  produced  averaged  5.8  cents,  Avhile  the 
net  cost  aA^eraged  4.2  cents.  The  obtainable  manurial 
refuse  amounted  to  tAvo-hfths  of  the  market  cost  of  the  diet 
consumed. 

4.  The  dressed  pork  sold  in  our  local  markets  at  6^ 
cents  per  pound. 
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Pig  Xo.  1. 


Total  Amount  of  Feed  consumed  from  March  23,  1892,  to  Jidy 

28,  1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

216.93  i^ounds  corn  meal,  . 

186.65 

$2  60 

50  62 

747.00  quarts  skim-milk,  . 

76.34 

3 36 

1 58 

90.93  jDounds  gluten  feed. 

82.77 

1 05 

0 57 

345.76 

$7  01 

?2  77 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 35.00 


Live  weight  of  animal  at  the  time  of  killing,  ....  184.50 

Live  weight  gained  (luring  the  ex2)eriment,  ....  149.50 

Dressed  weight  of  animal, 154.00 

Loss  in  weight  by  dressing,  IG. 53  25er  cent.,  or  . . . , 30.50 

Dressed  weight  gained  during  the  experiment,  ....  124.79 


Pounds  of  dry  matter  fed  j^roduced  1 jjound  of  live  weight,  2.31. 
Pounds  of  drj-  matter  fed  jjroduced  1 ^^onnd  of  dressed  weight,  2.77. 
Cost  of  feed  ^jer  ijound  of  dressed  weiglit  gained,  5.62  cents. 

Net  cost  of  feed  i^erijound  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  manurial  value,  4.06  cents. 
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Pig  No.  2. 


Feeding  Periods. 

Total  Amount  of 

Corn  Meal  consumed 

(Pounds) . 

V-  -o 

o o 

g 

C ® 

„ a 
--  o 

O o 

**  -nao* 

Total  Amount  of 

Gluten  P'eed  con- 

sumed (Pounds). 

Nutritive  Ratio. 

1 

■\Veight  of  Animal  at 

Beginning  of  Period 

(Pounds). 

W'eight  of  Animal  at 

End  of  Period 

(Pounds). 

Gain  in  'Weit'ht  per 

Bay  (Pounds). 

IH02. 

March  23  to  May  10,  . 

34.12 

273.00 

- 

1:3.10 

33.00 

72.50 

0.82 

May  10  to  June  21,  . 

63.00 

252.00 

55.12 

1:3.88 

72.50 

133.50 

1.45 

June  21  to  July  28,  . 

128.44 

222.00 

45.19 

1 :4.75 

133.50 

197.00 

1.72 

Total  Amount  of  Feed  consumed  f rom  J\rarcli  23,  1S92,  to  July  28, 

1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

225.56  jiounds  corn  meal,  . 

194.07 

?2  71 

10  65 

747.00  quarts  skim-milk,  . 

76.34 

3 36 

1 58 

100.31  iiounds  gluten  feed. 

91.31 

1 15 

0 63 

361.72 

$7  22 

$2  86 

Pounds. 

33.00 

197.00 

164.00 

144.00 

53.00 
119.88 

Pounds  of  dry  matter  fed  produced  1 jDOund  of  live  weight,  2.21. 
Pounds  of  dry  matter  fed  produced  1 pound  of  dressed  weight,  3.02. 
Cost  of  feed  per  pound  of  dressed  weight  gained,  6.02  cents. 

Xet  cost  of  feed  per  jjound  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  manurial  value,  4.35  cents. 


Live  weight  of  animal  at  the  beginning  of  the  e.xperiment. 
Live  weight  of  animal  at  the  time  of  killing, 

O O’ 

Live  weight  gained  during  the  ex23eriment. 

Dressed  weight  of  animal,  

Loss  in  weight  by  dressing,  26.90  j)er  cent.,  or  . 

Dressed  weight  gained  during  the  experiment,  . 
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Pig  Xo.  3. 


Total  Amount  of  Feed  consumed  from  ^[arch  23,  1892,  to  July  28, 

1892. 


Dry  ZMatter 
(Pounds). 

Cost. 

ifanurial 

Value. 

229.47  pounds  corn  meal,  . 

197.44 

$2  75 

?0  66 

747.00  quarts  skim-milk,  . 

76.34 

3 36 

1 58 

97.99  pounds  gluten  feed. 

89.20 

1 12 

0 61 

362.98 

?7  23 

85 

Pounds. 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 34.50 

Live  weight  of  animal  at  the  time  of  killing,  ....  196.00 

Live  weight  gained  during  the  experiment,  ....  161.50 

Dressed  weight  of  animal, 148.00 

Loss  in  weight  by  dressing,  24.49  per  cent.,  or  ....  48.00 

Dressed  weight  gained  during  the  experiment,  ....  121.95 


Pounds  of  diy  matter  fed  produced  1 pound  of  live  Aveight,  2.25. 
Pounds  of  dry  matter  fed  jJrodueed  1 pound  of  dressed  weight,  2.98. 
Cost  of  feed  per  pound  of  dressed  weight  gained,  5.93  cents. 

Xet  cost  of  feed  per  pound  of  dressed  Aveight  gained  after  deducting 
30  per  cent,  of  manurial  yalue,  4.29  cents. 
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Pig  No.  4. 


Feeding  Periods. 

-D 

O % 

c,  ® 

li 

<1? 

o w 

Total  Amount  of 

Skim- milk  couHunied 

((Quarts) . 

Total  Amount  of  Glu- 

ten Feed  consumed 
(Pounds) . 

Nutritive  Ratio. 

Weight  of  Animal  at 

Beginning  of  Period 

(Pounds) . 

Weight  of  Animal  at 

End  of  i’eriod 

(Pounds). 

Z 

5 -A 
'Z  X 

IS92. 

March  23  to  May  10,  . 

34.12 

273.00 

- 

1 :3.10 

33.00 

73.75 

0.S5 

May 

10  to  June  21,  . 

63.00 

252.00 

55.12 

1 :3.88 

73.75 

133.50 

1.42 

June 

21  to  July  28,  . 

122.62 

222.00 

39.37 

1:4.72 

133.50 

192.50 

1.59 

Total  Aynount  of  Feed  consumed  f rom  ]\[arcli  23, 1892,  to  July  28, 

1892. 


J)ry  Matter 
(PuLuids). 

Cost. 

Manurial 

Value. 

219.71  iJounds  corn  meal,  . 

1,19.  OG 

12  61 

$0  63 

717.00  quarts  skim-milk,  . 

76.31 

3 36 

1 58 

91.19  pounds  gluten  meal. 

8G.01 

1 08 

0 59 

351.11 

$7  08 

$2  80 

Pounds. 


Live  weight  of  animal  at  the  beginning  of  the  experiment,  . 33.00 

Live  weight  of  animal  at  the  time  of  killing,  ....  192. .50 


T.ive  weight  gained  during  the  ex2>eriment,  ....  1,59.50 

Dressed  weight  of  animal, 118.00 

Imss  in  weight  b}mlressing,  23. 12  jjer  cent.,  or  ....  11.60 

Dressed  weight  gained  during  the  exjjeriment,  ....  122. C2 


Pounds  of  dry  matter  fed  jn-oduced  1 jjound  of  live  Aveight,  2.20, 
Pounds  of  dry  matter  fed  jn-oduced  1 jJound  of  dressed  weight,  2.87. 
Cost  of  feed  jjer  2)ound  of  dressed  weigiit  gained,  5.77  cents. 

Net  cost  of  feed  jAer  jjoimd  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  manurial  value,  1.18  cents. 
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Pig  No.  5. 


Feeding  Periods. 

Total  Amount  of 
Corn  Meal  consumed 
(Pounds), 

Total  Amount  of 

Skim  milk  consumed  i 

(Quarts).  ! 

Total  Amount  of  Glu- 

ten Feed  consumed 
(Pounds). 

XutrUivc  Ratio. 

= 1 
p 

^ o 
^ tr,  • 

'7^  ^ 

O'"  — 

O 
c3  ’r^ 

o 

■Sic  3 

Z 

^ p 

c 72. 

—* 

1892, 

March  23  to  May  10,  . 

34.12 

273.00 

_ 

1;3.10 

30.00 

70.25 

0.84 

May  10  to  June  21,  . 

63.00 

252.00 

39.37 

1:3.88 

70.25 

120.00 

1.18 

June  21  to  July  2S,  . . 

124.62 

222.00 

41.37 

1:4.73 

120.00 

183.25 

1.71 

Total  Amount  of  Feed  consumed  from  March  23, 1892,  to  Jidy  28, 

1892. 


Dry  Matter 
(Pounds). 

Cost. 

IManurlal 

Value. 

221.74  pounds  corn  meal. 

190.79 

12  06 

80  04 

747.00  cjiiarts  skim-milk,  . 

70.34 

3 30 

1 58 

80.74  pounds  gluten  meal. 

73.50 

0 93 

0 51 

340.63 

^(3  95 

82  73 

rounds. 


Live  Aveight  of  animal  at  the  beginning  of  the  ex^Jei'iraent,  . 30.00 

LLe  Aveight  of  animal  at  the  time  of  killing,  ....  183.2-3 

Live  Aveight  gained  during  the  experiment,  ....  1.53.2.5 

Dressed  Aveight  of  animal, 144.00 

Loss  in  Aveiglit  by  dressing,  21.42  per  cent.,  or  ....  39.25 

Dressed  Aveight  gained  during  the  exiAeriment,  ....  120.42 


Pounds  of  dry  matter  fed  produced  1 pound  of  live  Aveiglit,  2.22. 
Pounds  of  dry  matter  fed  produced  1 pound  of  dressed  Aveight,  2.91. 
Cost  of  feed  per  2)ound  of  dressed  Aveight  gained,  5.77  cents. 

Net  cost  of  feed  per  pound  of  dressed  Aveiglit  gained  after  deducting 
30  per  cent,  of  manurial  A'alue,  4.18  cents. 
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Pig  No.  6. 


Feedino  Periods. 

Total  Amount  of 

Corn  Meal  consumed 

(Pounds). 

Total  Amount  of 

8kim-milk  consumed 

(Quarts). 

Total  Amount  of  Glu- 

ten Feed  consumed 
(Pounds). 

Nutritive  Ratio. 

Weight  of  Animal  at 

Beginning  of  Period 

(Pounds). 

Weight  of  Animal  at 

End  of  Period 

(Pounds). 

Gain  in  Weight  per 

Day  (Pounds). 

1892. 

March  23  to  May  10,  . 

34.12 

273.00 

1:3.10 

35.00 

79.50 

0.93 

May  10  to  June  21,  . 

63.00 

252.00 

43.50 

1 : 3.88 

79.50 

143.50 

1.52 

June  21  to  July  28,  . 

131.81 

222.00 

48.56 

1 :4.45 

143.50 

200.75 

• 

1.65 

Total  Amount  of  Feed  consumed  from  March  23, 1 892,  to  Jidy  28, 

1892. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 

Value. 

228.93  iionnds  com  meal,  . 

196.97 

f2  75 

$0  66 

747.00  quarts  skim-milk,  . 

76.34 

3 36 

1 58 

92.06  pounds  gluten  feed. 

83.80 

1 06 

0 58 

357.11 

$7  17 

$2  82 

Pounds, 

Live  weiglit  of  animal  at  the  beginning  of  the  eximrinient,  . 35.00 

Live  weight  of  animal  at  the  time  of  killing,  ....  200.75 

Live  weight  gained  (hiring  the  expei’iment,  ....  165.75 

Dressed  weight  of  animal, 157.00 

Loss  in  weight  by  dressing,  21.79  per  cent.,  or  ....  43.75 

Dressed  weight  gained  during  the  experiment,  ....  129.63 


Pounds  of  dry  matter  fed  produced  1 pound  of  live  weight,  2.15. 
Poimds  of  dry  matter  fed  produced  1 pound  of  dressed  weight,  2.75. 
Cost  of  feed  per  pound  of  dressed  weight  gained,  5.53  cents. 

Net  cost  of  feed  per  pound  of  dressed  weight  gained  after  deducting 
30  per  cent,  of  manurial  value,  4.01  cents. 


of  Co’ 
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Y. 

COMPILATION  OF  THE  A:\I0UNT  OF  DIGESTIBLE 
NUTKIENTS  CONSUMED  DAILY  IN  THE  DIF- 
FERENT FEEDING  EXPEKOIENTS  MADE  AT 
THE  MASSACHUSETTS  STATE  EXPERIMENT 
STATION  (CoiviPiLED  BY  Dr.  J.  B.  Lixdsey). 

1886-92. 


Milch  Cows  — Steers  — Lambs. 
1.  Milch  Coios. 


Kind  or  Feed. 

Total  Dry  Matter 

(Uounds) . 

Digestible  Matter  con- 
SUMED  Daily  per 

1,000  Pounds  Live  Weight.! 

Organic  Mutter 
(PouiuIh). 

X 

c p 

o 

£ 

X 

o 

. 

n X 

^ i 

"o  o 

p?  ig 

Q 

X 

p 

Winter  Season, 

1886. 

Grain  and  hay,  . 

27.83 

16.78 

1.98 

14.64 

0.48  ' 

Grain,  hay  and  com  fodder. 

24.61 

16.49 

1.96 

14.00 

0.53  ‘ 

GraiD,  hay  and  ensilage,  . 

19.73 

13.01 

1.35 

11.16 

0.47 

Grain,  hay  and  roots. 

26.70 

17.94 

2.29 

15.22 

0.42 

General  average,  . 

24.72 

16.05 

1.89 

13.75 

0.47 

1887, 

Grain  and  hay,  . 

28.45 

18.41 

2.53 

15.20 

0.59 

Grain,  hay  and  ensilage,  . 

22.17 

16.29 

2.48 

13.27 

0.87 

Grain  and  corn  fodder,  . 

24.35 

17.18 

2.11 

14.50 

0.57 

Grain,  hay  and  carrots,  . 

22.69 

16.41 

2.54 

13.44 

0.60 

General  average,  . 

24.42 

17.07 

2.42 

14.10 

0.66 

1888. 

Grain  and  hay,  , 

25.47 

16.12 

2.35 

13.40 

0.58 

Grain  and  corn  fodder,  . 

23.80 

16.33 

2.43 

13.23 

0.67 

Grain  and  corn  stover, 

19.28 

13.69 

2.21 

10.89 

0.58 

Grain,  hay  and  ensilage, 

21.63 

14.71 

2.30 

11.83 

0.59 

General  average,  . 

• 

22.54 

15.21 

2.32 

12.34 

0.61 

1:8.0 

1:7.8 

1:9.1 

1:7.1 

1:7.9 

1:6.7 
1:6.2 
•1:7.6 
1 :5.9 
1 : 6.6 

1:6.3 
1:0.2 
1:5.6 
1 :6.0 
1:6.0 


Number  of  Cows. 


164  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


1 . Milch  Cows  — Coutiuued. 


cc 

ns 

^ 9 

Digestible  Matter  con- 
sumed Daily  per 

1,000  Pounds  Live  Weight 

Kind  op  Feed. 

S'-' 

>. 

0 

s 

o 

H 

j Organic  Matter 
' (Uuunds). 

Protein 

(Pounds). 

Carbohydrates 

(Pounds) . 

1 

i Fat  (Pounds). 

1 Nutritive  Ratio 

^yi7lter  Seasoji. 

18H9. 

1 

1 

1 

Grain  and  hay 

26.64 

17.46 

2.56 

14.39 

0.51 

1:6.1 

Grain  and  corn  fodder,  .... 

18.95 

1 14.39 

2.23 

11.69 

0.47 

1:5.8 

Grain  and  corn  stover,  .... 

19.42 

14.77 

2.16 

12.15 

0.46 

1:6.1 

Grain,  hay  and  ensilage,  .... 

24.58 

17.83 

2.54 

14.41 

0.88 

1:6.5 

Grain,  hay  and  carrots,  .... 

22.52 

16.53 

2.42 

13.62 

0.48 

1:6.2 

Grain,  hay  and  sugar  beets. 

25.38 

19.09 

2.78 

15.82 

0.49 

1:6.1 

General  average, 

22.91 

16.68 

2.45 

13.68 

0.55 

1:6.1 

1890. 

Grain  and  rowen,* 

27.31 

17.25 

3.11 

13.47 

0.68 

1:4.88 

Grain,  hay  and  ensilage,  .... 

26,32 

18.26 

2.69 

14.57 

0.99 

1:6.30 

Grain,  corn  fodder  and  carrots. 

21.87 

15.08 

2.62 

12.07 

0.49 

1-5.10 

Grain,  corn  stover  and  carrots, 

22.16 

16.20 

2.72 

12.91 

0.57 

1:5.31 

Grain,  hay  and  turnips,  .... 

25.70 

17.09 

2.81 

13.73 

0.54 

1:6.40 

General  average, 

24.67 

16.78 

2.80 

13.35 

0.65 

1 : 6.35 

1891. 

Grain  and  hay,* 

24.98 

16.17 

2.39 

13.33 

0.£7 

1:6.15 

Grain  and  rowen. 

26.52 

16.30 

3.09 

13.07 

0.78 

1:5.00 

Grain,  hay  and  corn  and  soja  bean  ensi- 

29  10 

19.14 

3.77 

14.29 

1.08 

1:4.50 

lage. 

Grain  and  corn  stover,  .... 

22.36 

15.91 

2.31 

12.98 

0.61 

1 : 6.30 

General  average 

25.74 

16.88 

2.89 

13.42 

0.76 

1 : 5.30 

Wolff’s  standard,  .... 

- 

15.93 

2.66 

12.67 

0.60 

1:5.30 

, Summer  Season. 

1887. 

Grain  and  hay, 

26.85 

16.44 

1.79 

14.06 

0.51 

1:8.52 

Grain,  hay  and  vetch  and  oats  (green),  . 

31.39 

17.46 

2.32 

13.36 

0.67 

1:6.53 

Grain,  hay  and  cow-pea,  .... 

34.17 

21.33 

2.23 

18.50 

0.69 

1:9.07 

Grain,  hay  and  serradella. 

33.02 

17.40 

2.67 

14.13 

0.60 

1:5.85 

General  average 

31.36 

18.16 

2.25 

15.01 

0.62 

1 : 7.40 

* The  absolute  quantity  of  the  different  grains  was  constant  throughout  the  yearns 
experiment.  At  times,  however,  one  kind  was  substituted  for  another. 
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1.  Milch  Cotvs  — Concluded. 


Digestible  Matter  con- 
sumed Daily  per 

1,000  Pounds  Live  Weight. 

1 Number  of  Cov 

Kind  of  Feed. 

% 

S 

is 

o 5 
- o 

I 

2 p 

"o 

Carbohydrates 

(Pounds). 

Fat  (Pounds). 

Nutritive  Ratio 

5 

Summer  Season, 

1888. 

Grain  and  hay, 

27.74 

17.25 

2.60 

14.08 

0.58 

1 : 6.00 

5 

Grain  and  rowen 

29.50 

18.49 

3.27 

14.56 

0.63 

1:4.93 

6 

Grain,  hay  and  vetch  and  oats, 

30.49 

18.98 

3.05 

15.20 

0.59 

1:5.55 

6 

Grain,  hay  and  cow-pea 

29.88 

19.04 

3.66 

15.04 

0.65 

1:4.55 

General  average, 

29.40 

18.44 

3.14 

14.72 

0.61 

1 : 5.20 

6 

1889- 

Grain  and  hay, 

25.19 

16.10 

2.35 

13.44 

0.50 

1:6.25 

6 

Grain,  hay  and  serradeila, 

25.88 

17.05 

3.17 

13.37 

0.58 

1 :4.57 

6 

Grain,  hay  and  vetch  and  oats, 

23.41 

15.01 

2.15 

12.34 

0.52 

1 : 6.34 

6 

Grain,  hay  and  cow-pea,  .... 

25.33 

17.03 

2.49 

13.94 

0.60 

1 : 6.20 

General  average, 

24.95 

16.30 

2,54 

13.27 

0.55 

1:5.80 

6 

1890. 

Grain  and  rowen, 

28.42 

18.13 

3.26 

14.17 

0.70 

1 :4.9 

6 

Grain,  hay  and  vetch  and  oats, 

27.35 

17.58 

2.76 

14.19 

0.64 

1:5.7 

6 

Grain,  hay  and  eoja  bean,  . • • 

31.05 

19.36 

3.59 

15.62 

0.65 

1 :4.8 

General  average, 

28.94 

18.36 

3.20 

14.66 

0.66 

1 :5.1 

5 

1891. 

Grain,  rowen  and  vetch  and  oats,  . . 

33.47 

19.14 

2.77 

15.59 

0.78 

CO 

5 

Grain,  rowen  and  soja  bean,  . 

29.66 

13.84 

3.32 

14.37 

0.65 

1:5.0 

General  average, 

31.56 

IS. 94 

3.04 

14.98 

0.71 

1:5.6 

"Wolff’s  standard,  .... 

- 

15.93 

2.66 

12.67 

0.60 

1:5.3 

of  8t( 
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2.  Steers. 


Number  of  Steers.  | 

Age  (Years). 

Kind  of  Feed. 

Total  Dry  Matter 

(Pounds). 

Digestible  Matter  con- 
sumed Daily  per 

1,000  I’ouNDS  Live  Weight. 

Nutritive  Ratio. 

1 Organic  Matter 

I (Pounds). 

Protein 

(Pounds). 

Carbohydrates 

(Pounds). 

Fat  (Pounds). 

1889-90, 

2 

1 

Grain  and  corn  stover,  . . 

13.72 

9.83 

1.78 

7.61 

0.43 

1:4.8 

2 

1 

Grain  and  corn  ensilage, 

23.91 

18.21 

3.24 

13.95 

1.15 

1:5.2 

2 

1 

Grain  and  corn  fodder, 

19.63 

13.63 

2.47 

10.56 

0.60 

1:4.9 

2 

1 

Grain,  corn  Stover  and  sugar  beets,  , 

14.86 

11.15 

2.13 

8.54 

0.48 

1:4.6 

General  average 

18.53 

12.95 

2.41 

10.16 

0.67 

1:4.9 

1890-91. 

3 

1 

Grain  and  hay, 

20.54 

12.41 

2.45 

9.36 

0.59 

1:4.5 

3 

1 

Grain,  hay  and  roots,  .... 

21.89 

13.50 

2.79 

10.08 

0.62 

1:4.5 

3 

1 

Grain,  hay  and  ensilage, 

20.49 

12.50 

2.75 

9.03 

0.72 

1 :4.0 

General  average 

20.97 

12.80 

2.66 

9.49 

0.64 

1:4.3 

Wolff’s  standard,  .... 

- 

15.08 

2.17 

12.54 

0.37 

1:6.25 

1889-90. 

2 

O 

Grain  and  corn  stover,  « 

11.95 

8.49 

1.42 

6.73 

0.34 

1:5.5 

2 

2 

Grain  and  corn  ensilage. 

20.79 

14.22 

2.02 

11.33 

0.86 

1:6.6 

2 

o 

Grain  and  corn  fodder, 

15.51 

10.89 

1.94 

8.48 

0.47 

1 :4.9 

General  average,  .... 

16.10 

11.20 

1.79 

8.83 

0.56 

1 ; 5.7 

1S90-91. 

2 

2 

Grain,  hay  and  turnips. 

19.87 

12.68 

2.55 

9.59 

0.55 

1:4.3 

2 

2 

Grain  and  ensilage,  .... 

18.33 

11.75 

2.32 

8.84 

0.59 

1:4.4 

2 

o 

Grain  and  hay, 

19.36 

11.69 

2.32 

8.81 

0.56 

1:4.4 

General  average,  .... 

19.19 

12.04 

2.39 

9.08 

0.57 

1:4.4 

1891-92. 

3 

2 

Grain,  hay  and  roots,  .... 

16.75 

11.19 

1.82 

8.90 

0.47 

1:5.6 

3 

2 

Grain  and  ensilage,  .... 

13.48 

9.44 

1.63 

7.24 

0.36 

1:5.3 

3 

2 

Grain  and  corn  stover. 

14.23 

9.92 

1.63 

7.83 

0.44 

1 :5.4 

General  average,  .... 

14.82 

10.18 

1.70 

7.99 

0.42 

1:5.4 

Wolff’s  standard,  .... 

- 

15.08 

2.17 

12.54 

0.37 

1 

1:6.25 

of  I. 
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3.  Lambs. 


31 

-a 

^ 1 
0;  5 1 

Digestible  Matter  con- 
sumed Daily  per 

1,000  Pounds  Live  Weight. 

Age  (Months). 

Kind  or  Feed. 

>> 

n 

o 

Organic  Matter 
(Pounds). 

Protein 

(Pounds). 

Carbohydrates 

(Pounds). 

Fat  (Pounds).  ! 

i 

i 

Nutritive  Ratio 

8-12 

1889-90. 

Xarrow  Ration. 

Grain  and  rowen 

31.37 

20.15 

3.88 

15.38 

0.89 

1 :4.5 

8-12 

Grain,  rowen  and  corn  ensilage, 

28.58 

19.53 

3.47 

15.03 

1.03 

1:5.1 

8-12 

Grain  and  corn  ensilage,  . 

23.68 

15.81 

2.89 

12.90 

1.02 

1:5.3 

General  average, 

27.88 

18.49 

3.41 

14.44 

0.98 

1:5.0 

8-12 

Wide  Ration. 

Grain  and  rowen,  .... 

27.48 

14.60 

2.31 

14.68 

0.61 

1:7.0 

8-12 

Grain,  rowen  and  ensilage. 

21.42 

14.50 

1.71 

12.15 

0.64 

1 :8.0 

8-12 

Grain  and  ensilage,  .... 

22.26 

15.54 

2.55 

12.05 

0.94 

1:5.6 

General  average,  . 

23.72 

14.88 

2.19 

12.96 

0.73 

1:6.8 

8-12 

1890-91. 

Wide  Ration. 

Grain  and  rowen,  .... 

28.85 

19.16 

3.09 

15.26 

0.81 

1:5.7 

8-12 

Grain,  rowen  and  ensilage, 

23.60 

17.04 

2.16 

14.24 

0.64 

1:7.3 

General  average,  • 

26.22 

18.10 

2,62 

14.75 

0.73 

1 :6.5 

8-12 

Xari'oiD  Ration. 

Grain  and  rowen,  .... 

31.90 

19.93 

3.92 

15.09 

0.92 

1:4.45 

8-12 

Grain,  rowen  and  ensilage, 

24.59 

16.40 

2.88 

12.75 

0.77 

1 :5.10 

General  average. 

28.24 

18.16 

3.40 

13.92 

0.84 

1:4.77 

8-12 

1891-92. 

Grain  and  rowen,  .... 

22.38 

14.38 

2.62 

11.05 

0.71 

1:4.8 

8-12 

Grain,  rowen  and  ensilage, 

20.38 

13.53 

2.33 

10.49 

0.71 

1:5.2 

8-12 

Grain,  rowen  and  mangolds,  . 

20.19 

14.55 

2.49 

11.54 

0.52 

1:5.2 

General  average, 

20.98 

14.12 

2.48 

11.03 

0.65 

1 : 5.1 

Wolff’s  standard, 

- 

17.58 

3.08 

14.08 

0.42 

1:5.0 

.“I 


PART  II 


FIELD  EXPERIMENTS 

AND 

OBSEEVATIONS  IN  VEGETABLE  PHYSIOLOGY 

AND 

PATHOLOGY. 


1.  Field  Experiments  to  ascertain  the  Effect  of  the  Exclusion  of  Evert  Form 

OF  Nitrogen-containing  Manurial  Matter  from  the  Fertilizer  applied 
FOR  the  Production  of  a Leguminous  Crop  — S0.IA  Bean  — on  its  Yield  per 
Acre  (Field  A) . 

2.  Field  Experiments  with  Prominent  Varieties  of  Grasses  and  with  Grass 

Mixtures  under  fairly  Corresponding  Circumstances  (Field  B). 

3.  Field  Experiments  regarding  the  Effect  of  Different  Combinations  of 

Commercial  Fertilizers  on  the  A'ield  of  Some  Prominent  Garden  Crops 
(Field  C). 

4.  Observations  regarding  the  Adaptation  of  a Variety  of  More  or  Less 

Reputed  Fodder  Plants  new  to  our  Section  of  the  Country  (Field  D). 

5.  Field  Experiments  with  Different  Commercial  Phosphates,  to  study  the 

Econo.mt  of  using  the  Cheaper  Natural  Phosphates  or  the  More  Costly 
Acidulated  Phosphates  (Field  F). 

6.  Field  Experiments  with  Mixed  Forage  Crops  for  Green  Fodder  and  Hay, 

Vetch  and  Oats,  Canada  Peas  and  Oats. 

7.  Observations  on  Permanent  Grass  Lands  — Meadows. 

8.  Report  on  General  Farm  Work. 

9.  Report  of  Prof.  James  E.  Humphrey  on  Various  Diseases  of  Plants,  with 

Observations  in  the  Field  and  Vegetation  House. 
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1.  Field  ExEEitniENTS  caeeied  ox  foe  the  Purpose  of 

ASCEP.TAIXIXG  THE  EfFECT  OF  THE  EXCLUSION  OF 

Evepa'  Eorai  of  Nitui  )gi;x-contaixixg  ]\Iaxurial 
Matter  fp.oh  the  Fertilizer  applied  for  the 
Prodi'ctiox  of  a J^eguhixous  Crop  (Clover-like 
Plants)  on  the  Yield,  as  coaipared  vhth  the 
Results  ortained  antien  a Ihberal  Aaiount  of 
Vaphous  Nitrogen- contain  I xg  ]Manurial  Sub- 

STxANCES  IS  APPLIED  UXDER  OtHERAVISE  CORRE- 
SPONDING CiRCUAlSTANCES  FOR  THE  SaME  PuRPOSE.* 


Field  A. 

The  unlirokcn  record  of  this  field  extends  over  more  than 
twenty  years.  The  systematic  treatment  of  the  soil,  as  far 
as  modes  of  cultivation  and  of  manuring  are  concerned,  AA^as 
introduced  during  the  season  of  1883-84.  The  suhdiAusion 
of  the  entire  area  into  eleA^en  plats  (one-eighth  of  an  acre 
each),  of  a uniform  size  and  shape,  one  hundred  and  thirty 
feet  long  and  thirty  feet  Avidc,  with  an  unoccupied  and 
immanured  space  of  liA'e  feet  in  Aiidth  hetAveen  adjoining 
plats,  has  heen  retained  unaltered  since  1884.  A detailed 
statement  of  the  particular  aim  and  general  maiiagement  of 
our  experiments,  as  well  as  of  the  results  obtained  in  that 
connection  from  year  to  year,  forms  a })rominent  part  of  our 
contemporary  printed  annual  reports,  to  Avhich  I have  to 
refer  for  details. 

Since  18S9  the  main  object  of  observations  njpon  the  same 
field  has  been  to  study  the  infi-uence  of  an  entire  exclusion 
of  any  additional  nitrogen-containing  manurial  substance 
from  the  soil  under  cultivation,  as  %cell  as  of  a definite 
additional  supply  of  nitrogen  in  different  forms  of  combi- 
nation, on  the  character  and  yield  of  the  crop  selected  for  the 
trial.  The  treatment  of  the  soil  adopted  in  preceding  years 
favored  this  new  project  for  field  oliservations. 

Several  plats  which  for  five  preceding  years  did  not  receive 
any  nitrogen  compound  for  manurial  pur^ioses  Avere  retained 
in  that  state,  to  study  the  efiect  of  an  entire  exclusion  of 


* Soja  bean  served  for  the  obseia’ation. 
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nitrogen-containing'  manurial  substances  on  the  crop  under 
cultivation,  while  the  remaining  ones  received  as  before  a 
definite  amount  of  nitrogen  in  the  same  form  in  which  they 
had  received  it  in  preceding  years  ; namely,  either  as  sodium 
niti’ate  or  as  ammonium  sulphate,  or  as  organic  nitrogenous 
matter  in  form  of  dried  blood.  A corresponding  amount  of 
available  nitrogen  was  applied  in  all  these  cases. 

Aside  from  the  diflci’ence  regarding  the  nitrogen  supply, 
all  plats  were  treated  alike.  They  each  received  without  an 
exception  a corresponding  amount  of  availalde  phosphoric 
acid  and  of  potassium  oxide.  The  phosphoric  acid  was  sup- 
plied in  form  of  dissolved  bone-black,  and  the  potassium 
oxide  either  in  form  of  muriate  of  potash  or  of  potash-mag- 
nesia sulphate.  From  120  to  130  pounds  of  })otassium 
oxide,  from  80  to  85  pounds  of  available  phosphoric  acid 
and  from  40  to  50  pounds  of  available  nitrogen  were  sup})lied 
per  acre. 

One  plat  marked  0 received  its  main  supply  of  phosphoric 
acid,  i)otassium  oxide  and  nitrogen  in  form  of  barn-yard 
manure ; the  latter  was  carefully  analyzed  before  lieing 
applied,  to  determine  the  amount  required  to  secure,  as  far 
as  practicable,  the  desired  corres})onding  proportion  of 
essential  fertilizing  constituents.  The  deficiency  in  potas- 
sium oxide  and  phosphoric  acid  was  sup[)lied  by  potash- 
magnesia  sulphate  and  dissolved  bone-black.  The  fertilizer 
for  this  plat  consisted  of  800  pounds  of  barn-yard  manure, 
32  pounds  of  potash-magnesia  sulphate  and  18  pounds  of 
dissolved  bone-l>lack. 

The  mechanical  preparation  of  the  soil,  the  incorporation 
of  the  manurial  substances, — the  general  character  of  the 
latter  being  the  same,  — the  seeding,  cultivating  and  harvest- 
ing were  carried  on  year  after  year  in  a like  manner,  and  as 
far  as  practicable  on  the  same  day  in  case  of  every  plat 
during  the  same  year. 

This  course  in  the  general  management  of  the  experiment 
has  been  followed  thus  far  for  three  successive  years  — 1889, 
1890  and  1891  — in  connection  with  ditlerent  crops  : — 

Corn  (maize),  in  1889  (see  seventh  annual  report)  ; oats, 
in  1890  (see  eighth  annual  report)  ; rye,  in  1891  (see  ninth 
annual  report). 
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The  following  tal)iilar  statement  shows  the  annual  applica- 
tion and  special  distribution  of  the  nianurial  substances  with 
reference  to  each  plat  since  1889.  The  fertilizers  were  in 
every  case  applied  lu'oadcast  as  early  as  circumstances  per- 
mitted. They  Avere  slightly  harroAV'cd  under  before  tlie  seed 
was  })lanted  in  roAvs  by  a seed  drill.  Each  plat  receiA^ed  the 
same  amount  of  seed. 


Plats. 


Annual  Supply  of  Manurial  Substances. 


Plat  0, 
Plat  1, 

Plat  2, 

Plat  3, 

Plat  4, 
Plat  5, 

Plat  6, 

Plat  7, 
Plat  8, 

Plat  9, 
Plat  10, 


800  lbs.  of  barn-yard  manure,  32  lbs.  of  potash-magnesia  sulphate  and 
18  lbs.  of  dissolved  bone-black. 

29  lbs.  sodium  nitrate  (=4  to  5 lbs.  nitrogen),  2.5  ll)s.  muriate  of 
potash  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 
bone-black  {=  8.5  lbs.  avadable  phosphoric  acid). 

29  lbs.  sodium  nitrate  (=  4 to  5 lbs.  nitrogen),  48. .5  lbs.  potash- 
magnesia  sulphate  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs. 
dissolved  bone-black  (=  8 5 lbs.  available  phosphoric  acid). 

43  lbs.  dried  blood  (=5  to  G lbs.  nitrogen),  2.A  lbs.  muriate  of  potash 
(=  12  to  13  lbs.  potassium  oxide),  and  60  lbs.  dissolved  bone-black 
(=8.5  lbs.  available  phosphoric  acid). 

25  lbs.  muriate  of  potash  (=  12  to  13  lbs.  potassium  oxide)  and  50 
lbs.  dissolved  bone-black  (=  8.5  lbs.  available  phosphoric  acid). 

22.5  lbs.  ammonium  suliiliate  (=4  to  5 lbs.  nitrogen),  48.5  Ihs.  potash- 
magnesia  sulphate  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs. 
dissolved  bone-black  (=  8.5  lbs.  available  phosphoric  acid). 

22.5  11)S.  ammonium  sulphate  (=4  to  5 lbs.  nitrogen),  25  lbs.  muriate 
of  potash  (=  12  to  13  ll)s.  potassium  oxide),  and  50  lbs.  dissolved 
bone-black  (=  8.5  lbs.  available  phosphoric  acid). 

25  lbs.  muriate  of  potash  (=  12  to  13  lbs.  potassium  oxide)  and  50 
lbs.  dissolved  bone-black  (=8.5  lbs.  available  phosphoric  acid). 

22.5  lbs.  ammonium  sulphate  (=  4 to  5 lbs.  nitrogen),  25  lbs.  muriate 
of  potash  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 
bone-black  (=  8.5  lbs.  available  phosphoric  acid). 

25  lbs.  muriate  of  potash  (=  12  to  13  lbs.  potassium  oxide)  and  50 
1I)S.  dissolved  bone-black  (=  8.5  lbs.  available  phosphoric  acid). 

43  lbs.  dried  blood  (=  5 to  6 lbs.  nitrogen),  48.5  lbs.  potash-magnesia 
sulphate  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 
bone-black  (=  8.5  lbs.  available  phosphoric  acid). 


1892.  — The  field  was  ploughed  April  19  and  20.  The 
ham-yard  manure  Avas  applied  to  Phit  0 April  15  ; the  re- 
maining })lats,  1-10,  received  May  6 their  different  mixtures 
of  commercial  fertilizers,  liroadcast,  after  Avhich  the  entire 
field  was  harrowed  tind  rolled.  The  seed  was  sown  in  drills 
two  and  one-half  feet  apart  iNIay  IG,  at  the  rate  of  seven 
pounds  to  each  })lat. 

The  soja  Itean  seed,  a late  mtituring  variety,  was  bought  of 
J.  iNI.  Thorlmrn  & Co.,  Ncav  York  City,  at  eight  cents  per 
pound.  The  crop  was  cut  for  ensilage  September  8. 

The  young  jilants  appeared  aboA'e  ground  May  28  ; they 
were  cultiA^ated  and  hoed  June  3 and  July  17,  Avhen  they 
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shaded  the  ground  sufficiently  to  prevent  an}'  serious  ap- 
pearance of  weeds.  The  variation  in  the  color  of  the  crop 
was  rpiite  marked  in  ditferent  plats  during  the  earlier  stages 
of  its  growth.  Those  plats  which  received  an  addition  of 
nitrogen  in  form  of  nitrate  of  soda  showed  a deeper  green 
color  than  those  which  received  other  forms  of  nitrogen, 
in  particular,  sulphate  of  ammonia  ; while  those  that  received 
no  addition  of  nitrogen  maintained  a light  green  color  until 
the  close  of  the  season. 


Height  of  the  Plants  upon  Different  Plats  during  the  Season. 


Plats. 

July  8. 

July  15. 

July  22. 

July  29. 

Aug.  5. 

Aug.  12. 

Aug.  19. 

Aug.  26. 

Sept.  2. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Plat  0,  . 

13 

17 

25 

30 

31 

36 

41 

44 

44 

Plat  1,  . 

12 

17 

25 

30 

33 

38 

40 

44 

44 

Plat  2,  . 

13 

17 

24 

31 

33 

37 

40 

43 

45 

Plat  3,  . 

13 

16 

24 

30 

35 

38 

41 

45 

46 

Plat  4,  . 

12 

l4 

21 

29 

29i 

31 

34 

38 

39 

Plat  5,  . 

11 

15 

21' 

28 

30 

33 

36 

40 

42 

Plat  6,  . 

12 

16 

24 

30 

32 

34 

39 

42 

43 

Plat  7,  . 

10 

13 

18 

24 

27 

32 

35 

40 

41 

Plat  8,  . 

8 

9 

13 

20 

22 

23 

29 

33 

35 

Plat  9,  . 

9 

10 

IS 

23 

26 

■ 26 

32 

37 

39 

Plat  10,  . 

12 

14 

21 

27 

30 

34 

39 

42 

43 

Yield  of  Crop  on  Different  Plats. 


Cl’t  September  7 and  8. 

Weight  of 
Green  Soja  Beau 
(Pounds). 

Yield  per  Acre 
(Tons). 

Plat  0,  

2,210 

11.050 

Plat  1,  

2,290 

11.450 

Plat  2,  

2,290 

11.450 

Plat  3,  

2,090 

10.450 

Plat  4 

1,440 

7.200 

Plat  5,  . 

1,935 

9.675 

Plat  6,  

1,970 

9.850 

Plat  7,  

1,430 

7.150 

Plat  8,  

1,450 

7.250 

Plat  9,  

1,460 

7.300 

Plat  10, 

1,490 

7.450 
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Analysis  of  the  Plants  from  Plat  0. 

Per  Cent. 

Moisture  at  100°  C.,  . . 73.20 

Dry  matter, 26.80 

100.00 


Analysis  of  Dry  Matter. 

Crude  ash, 6.80 

“ cellulose, 30.54 

“ fat, 2.29 

“ protein, 6.82 

Nitrogen-free  extract  matter, 53.55 


100.00 


An  examination  of  tlic  above  tabular  statement  of  the 
yield  of  each  plat  shotvs,  in  every  case  Avhere  no  additional 
nitrogen  in  any  form  has  Iteen  applied  in  connection  Avith 
the  i)hosphoric  acid  and  jiotash  used  as  fertilizer  (plats 
4,  7,  9),  a decided  falling  off  in  the  yield;  fully  one-third 
less  than  Avhere  barn-yard  manure  and  nitride  of  soda  have 
furnished  the  nitrogen  supply  (plats  0,  1,  2,  3). 

Plat  8 shoAV'S  the  same  exceptional  condition  AAdiich  has 
been  noticed  in  preceding  years,  A\dien  it  seriously  suffered 
from  the  attack  of  some  })arasitic  enemy.  The  Ioav  yield  of 
Plat  10  is  evidently  due  to  the  use  of  a loAA'er  ride  of  seed, 
being  the  first  plat  to  adjust  the  seed  drill  for  a definite 
amount  of  seed. 

Conclusion.  — The  imfortance  of  a liberal  additional  suf)~ 
ply  of  nitrogen  to  the  soil  for  a successful  production  of  farm 
crops  under  othertvise  corresponding  circumstances  finds  a 
strong  confirmation  in  our  late  experiments  in  that  direction., 
as  may  be  noticed  in  the  sidjsequent  compiled  tabxdar  state- 
ment  of  the  results  of  three  years'  observations. 


Summdri/  of  Three  Years'  Observations  ujwn  Field  A {1800-92). 


1893. 


PUBLIC  DOCUMENT  — No.  33. 


175 


A 

QC 


•(spano^i) 
HGag  vCog 
uaaj^  JO  piaix 


•(spanoj) 
AiBJig  jop[aii 


• (spanoj) 

aiBiOjopioij. 


paB  Ai  ig 
JO  aST?iaaDja<j 


JO  aSGjueojatj 


t'-  L—  1-- 


(epunoj)  dojQ 


pat?  Aieajg 

JO  aScjaaojoj 


•nmjr) 

JO  agtjpuaojaj 


(spanoj)  <Joj3 


D 


Jaqnin^ 


CO  « CO 


X.  -a  £ 

u O C3  . 


^ rt 


' ^ 'll  ^ ” 'o  * 3.'; 


latino's 

i .s.£-|r-g.i  .soi 

1 “SSgllo  |1 

2 .®  .scsoe:^ 

3 .2  £ I ® ^'5  ^ c:.  ^ 

^ .3i-0^“'Crt^  .®3 
^ Cco’x 


5-^ ; 


* "o  -r  ^ 

p,-2 

a 

•4-  -2  • 

» o-z. 

o > ■ 


e; 

® r, 
^ 0 


^-2 
C 2 


® o i 

• ^ GO  — 

— ® a 


" -2  O 

o 


JjJ  ^ 00  ; 

2 ^ II : 
- tr'i 

a J ‘ 

i ! 

= >o|  = 

•3  ^ JOO 
« .ti  ^ 
.2=2 
t:  ■ > 

. '^~S 
» 5 ® 

.a  ® 

s ■?  . 


c;  a, 

* o « 

P.5 

.'s.s 

o - " 

.1 

5 ® " 
£:^  ! 

• • o , 


.X  — M 


fc-  o . 

* .X  C - 


C3  rj 

*®  5 

<D  (3 


ph 


*cc  a 

•rt  O 


2:2  a: 


' .a  ^.2  y ’ 

„ 3 o > 

O ^ "2 

^ o o 


0 2 , 

01  o 


01  0 

^ a:  ■ 


7-3  at 


2 


w 2 : 

o *= 

P^  r 


O’O'TS 

•o  o a 
■33  C3 


"P  3 
® 

= 


E O' 


C 32  SY 
— ~ 3 . a a 

O f3  .2  :3  • .X  "= 


HQ  ^ 


.5  "a; 
3 P .3  ! 
o P -a  • 
® -5  o'; 

. ® X I 


rt 

I • 

Sil 


:23 

” n °° 
J o « a .2 

; .03 

. 01  o ® . 
3 ' a >=  X 


. '— ' o o a> 

1 ^ ~ w uO 
j u 0.0  — 


«fc-  n:  "O  o 

o rt  P ’3 
o a-r 


O 


3 -p  ^ 
. “•  2 
«foT: 


=5  .X  ; 
• x I 
® ® ' 


' S *P  Tl  ' 

i • 00  - , 


? £ 2 " •=  — M o o ' 


O ’— I Ol  CO 


o I--  oc  ci  o 


Ti  :S  ^ CS  C3 


P £03 

3 .«2 

“ l-H 

a £.S 

5-33 
? il? 

I 'll 

I •!“ 

«•  11 


l£  P 

A 


176  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


The  crop  when  harvested,  Septeml)er  7 and  8,  to  serve  for 
the  production  of  a mixed  ensilage  (soja  hean  and  fodder 
corn),  showed  no  signs  of  seed  pods  or  l)lossoins.  It 
ditfered  in  this  respect  decidedlj"  from  other  early  matur- 
ing varieties,  white  and  l)Iack  soja  ))eans,  Avhicli  have  been 
raised  and  described  l)y  us  in  preceding  annual  reports. 

The  advantage,  if  any,  of  this  new  variety  of  soja  bean 
consists  in  the  large  amount  of  vegetable  matter  it  produces, 
as  compared  with  the  early  maturing  varieties. 


[1.  Analysis  of  an  early  variety  of  soja  bean  with  pods  (whole  plant) ; 2.  Analy- 
sis of  soja  bean  seed;  3.  Analysis  of  soja  bean  straw  (matured  plant,  early 
variety).] 


I*KR  Cent 

1. 

2, 

3, 

Moisture  at  100°  C.,  ..... 

10.90 

14.17 

7.63 

Dry  matter,  ....... 

89.10 

85.83 

92.37 

Analysis  of  Dry  Matter. 

100.00 

100.00 

100.00 

Crude  asli,  ....... 

6.90 

5.84 

10.72 

“ cellulose, 

22.79 

6.02 

36.80 

“ fat,  ....... 

6.77 

20.19 

3.49 

“ jtrotein,  ...... 

16.68 

33.97 

5.34 

Nitrogen-free  extract  matter, 

46.86 

33.98 

43.65 

100.00 

100.00 

100.00 

Field  “A,”  1892. 
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^3  lbs.  Dried  Blood. 

‘rO/^iDS.  PnajnCvici9iii. 

50  lbs.  Dis.  bone  &la.ck. 

25  lbs.  Muriate  of  PotasK. 

^'50  lbs.  Dis.  Borte  Black. 

(0 

22-^ilbs.Sulhbate  Ammonia- 

IPs.murioret  oP  ruCoati. 

50  ib&.Dis.  Bone  KiacK. 

N 

*25  1 bs.  Muriate  of  ^Potash. 

'50  i bs.Dis.  Bone  B[ack. 

'O 

'^'Z.Vi  lbSi.5ul|3hate  Am monfa. 

^9  1 Lis. rnur'iorc  Of 

■So  IbS.Di&.Bone  BI&cK. 

22!^!  bs.  Ainmanr^* 

1 oS.KdC  AiSh  MAgncsiAoui. 

50  lbs.  Dis.  Bone  EiTack.. 

25  lbs. Muriate  Pot&sK. 

50  Ibs.Dis.Bone  Black. 

tfi 

4-3  lbs. Dried  Blood. 

1 D^.riurTHC^  or 

50  Ibs.pis-  Bone  Black. 

CJ 

29  Ibs.Nitrate  of  5oda. 

'*f  jos.r^orASri  r"APt<Gatcr9uti 

50  lbs.  Di&  BonA  Bl^ckr. 

29  lbs. Nitrate  of  Soda. 

50  1 bs.  DiS.  Boncf  Ellacb. 

_4 

o 

8oO  lbs  Barnyard  Manure. 

jf  1 r9v.  T~  lOkOT  IC0 1 A 9UV. 

IS  lbs-  Di6-Bon«  Slack 

z 

o 

z 


o 

K 

w 

Q 

O 

a. 

uT 

< 

o 

« 


178  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


2.  Field  ExPEnT:\rEXTS  witti  Prominent  Varieties  of 
Grasses,  raised  either  Single  or  in  ^Mixture, 

FNDER  OtueIOVISE  CORRESPONDING  CONDITIONS, 
TO  ASCERTAIN  THEIR  EcONO:\IICAL  VaLUE  AS,  FAR 

AS  Yield  and  Composition  are  concerned  (1892). 

Field  B. 

This  Hold  Gocupics  an  area  of  one  and  seven-tenths  acres, 
and  runs  from  nortli  to  soutli,  nearly  on  a Ie\  el.  Tlie  soil 
(H)nsists  of  a soiiKovliat  sandy  loam  of  several  feet  in  depth. 
The  systematic  treatment  of  the  area  mtis  inanuurated  in 
1SS4,  Avhen  the  jiresent  subdivision  into  eleven  jilats  was 
first  introduei'd.  The  jilats  are  175  feet  long  and  33  feet 
wide  (5,775  s(juare  feet,  or  two-Hfteenths  of  an  acre),  of  a 
uniform  shape,  running  from  east  to  west,  with  a space  of 
Hve  feet  hc'tween  adjoining  plats.  The  numbering  begins  at 
the  north  end  with  11,  and  closes  at  the  south  end  with  21. 
From  1(SS4  to  LSS9  every  alternate  plat  received  annually 
the  same  kind  and  the  same  amount  of  fertilizer,  — GOO 
pounds  of  Hue-ground  bone  and  200  jiounds  of  muriate  of 
potash  ])er  acre.  The  s})aee  of  Hve  feet  left  between  the 
ditferent  succeeding  plats  has  been  ke})t  clean  from  any 
growth  by  a constant  use  of  the  cultivator,  and  received  at 
no  time  any  kind  of  manure. 

The  details  of  the  Avork  carried  on  upon  Field  B liaAm 
lieen  thus  far  reported  from  year  to  3'ear  in  our  annual 
reports.  The  chemical  analyses  of  the  crojis  raised  upon 
this  Held,  on  account  of  the  amount  of  Avork  involved,  have 
been  ([uite  fre({uently  jmblished  in  later  bulletins  or  in 
annual  ri'ports  of  the  succeeding  year. 

A material  change  in  the  above-stated  management  of  the 
Held  Avas  made  in  1<SS9,  Avith  reference  to  the  previously 
unmanured  })lats,  12,  14,  Ki,  18  and  20;  they  Avere  subse- 
quently annually  manured  in  exactly  the  same  manner  as  the 
remaining  plats,  receiAing  per  acre  600  pounds  of  Hne- 
oTound  bone  and  200  })Ounds  of  muriate  of  potash.  The 
character  of  the  crops  raised  iqion  the  various  })lats  from 
1888  to  1892  may  lie  seen  from  the  folloAAung  taluilar  state- 
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1 S91 . —Vre\\uus  to  the  year  1891  other  crops  than 
grasses  ha^'e  hecn  cultivated  upon  some  i)lats  at  times.  Of 
late  none  hut  single  grasses  or  mixtures  of  rc2)uted  grasses 
have  heen  ])laute<I.  The  single  grasses  are  raised  as  in  pre- 
vious years,  in  rows  two  feet  apart;  grass  mixtures  are 
seeded  down  hroadeast.  The  manure  in  case  of  single 
grasses  is  applied  hy  hand  hetween  the  rows,  and  is  subse- 
quently slightly  ploughed  in  by  means  of  a cultUator ; in 
case  of  grass  mixtures  the  manure  is  a|)j)licd  as  top  dress- 
ing early  in  the  s^jimig.  In  both  cases  the  first  manure  is 
applied  broadcast  and  ploughed  under  before  seeding  dowm 
the  grass. 


Crops  raised  in  1S9J. 


Plats. 


Plat  11, 
Plat  12, 
Plat  la, 
Plat  11, 
Plat  la. 
Plat  IG, 
Plat  17, 
Plat  IS, 
Plat  111, 
Plat  2U, 
Plat  21, 


Kentucky  lilue-grass,  sewn  Sept.  21,  1889. 

Kentucky  bluc-gTass  and  re<l  tup,  soavii  Sept.  18,  1891. 
English  rye-grass  and  Italian  rye-grass,  sown  Sejrt.  29, 1890. 
English  rye-grass  and  red  top,  sown  8ept  29,  1890. 

Herds  grass  and  red  top,  sown  April  2a,  ISlll. 

Italian  rye-grass  and  red  top,  sown  A2Jril  2a,  1891 
Meadow  fescue,  sown  Sejit.  2a,  1887. 

Meadow  fescue,  sown  Sejit.  29,  1890. 

Herds  grass,  sown  Se]^.  25,  1889. 

Herds  grass  and  red  top,  sow'u  Sept.  29,  1890. 

IMcadow  fescue  and  herds  grass,  sowui  Sejit.  18,  1891. 


Aula  of  Each  Plat,  Two-Fit teentils  Ackk. 

Yield  of  Ilay,  First 
and  Second  Cut 
(Pounds). 

Kate  per  Acre 
(Pounds). 

Plat  11,  sown  Sej)!.  21,  1889, 

335 

2,513 

Plat  12,  so-wn  Sejjt.  18,  1891, 

3G5 

2,737 

Plat  1.8,  sown  Sej)!.  29,  1890, 

255 

1,913 

Plat  11,  sown  Sept.  29,  1890, 

225 

1,688 

Plat  15,  sown  Aiaril  23,  1891, 

5G5 

4,238 

Plat  IG,  so-wn  April  23,  1891, 

5G5 

4,238 

Plat  17,  sow'n  Sej)!.  25,  1887, 

475 

3,663 

Plat  18,  sown  Sept.  29,  1890, 

490 

3,675 

Plat  19,  sown  Sept.  25,  1889, 

610 

4,575 

Plat  20,  sown  Sept.  29,  1890, 

285 

2,138 

Plat  21,  sown  Sej^t.  18,  1891, 

355 

2,663 

Total,  .... 

• 

• 

• 

4,525 

Field  “B,”  1892 
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Meadow  Fescue  and  Herds  Grass. 


Herds  Grass  and  Red  Top. 


Ci 


Herds  Grass. 


00 


Meadow  Fescue. 


Meadow  Fescue. 


O 


Italian  Rye-grass  and  Red  Top. 


English  Rye-grass  and  Italian  Rye-grass. 


Kentucky  Blue-grass  and  Red  Top. 


Kentucky  Blue-grass. 


Scale,  4 rods  to  1 inch. 
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3.  Field  Experiments  regarding  the  Effect  of 
Different  Coaibinations  of  Commercial  Fertil- 
izers ON  THE  Yield  and  the  Character  of 
Several  Pro.aiinent  Garden  Crops  (1892). 

Field  C. 

1891.  — The  observations  upon  Field  C with  different 
coml)iiiations  of  eoiiiinereial  fertilizers  on  the  yield  and 
character  of  some  prominent  garden  crops  began  during  the 
spring  of  1891.  The  portion  of  Field  C devoted  to  this 
exjieriment  during  1891  consisted  of  one-half  of  its  entire 
area,  running  from  east  to  ivest  along  its  south  side  (328 
feet  long  and  88  feet  wide).  It  ivas  subdivided  into  five 
plats  of  corresponding  size  and  shape  (88  by  62  feet),  one- 
eighth  of  an  acre.  These  plats  ivere  separated  from  each 
other  ami  from  other  cultivated  laud  adjoining  liy  a space  of 
five  feet  of  unmanured  and  unseeded  land.  The  soil  is  sev- 
eral feet  dee}),  and  consists  of  a rather  light  loam  in  a good 
state  of  cultivation  ; 6t)()  })ounds  of  fine-ground  lione  and 
200  pounds  of  muriate  of  })otash  })er  acre  were  used  for 
several  years  jirevious  to  1891  as  the  annual  manure  su}i}")ly. 
The  field  slo|>es  gently  from  M^est  to  east.  The  plats  were 
numbered  1,  2,  3,  4,  5,  beginniug  at  the  east  end  of  the 
field.  Each  })lat  received  during  the  spring  of  1891  a 
manurial  mixture  of  its  own  as  fertilizer. 

The  difference  of  the  fertilizers  ap})lied  consisted  essen- 
tially in  the  circumstance  that  nitrogen  and  potash  were  used 
in  several  of  them  in  different  forms.  All  plats  received 
})ractically  the  same  quantity  of  nitrogen,  }X)tash  and  phos- 
})horic  acid,  and  evciy  one  of  them  received  its  phosphoric 
acid  addition  in  the  same  form,  namely,  dissolved  bone- 
black.  Some  })lats  received  their  nitrogen  su}i}fiy  in  the 
form  of  organic  animal  matter,  dried  blood  ; others  received 
their  nitrogen  in  the  form  of  sodium  nitrate.  Chili  salt- 
petre ; others  in  the  form  of  ammonium  sul})hate.  Some 
plats  received  their  })otash  in  the  form  of  muriate  of  potash 
and  others  in  the  form  of  the  highest  grade  of  potassium 
sulphate  (in  our  market  95  per  cent.).  The  subsequent 
tabular  statement  shows  the  quantities  of  the  manurial  sub- 
stances a}')})lied  to  different  })lats  : — 
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Plat  1, 
Plat  2, 
Plat  3, 
Plat  4, 
Plat  5, 


' 75  j)oun(ls  dried  blood. 

' 30  pounds  muriate  of  potash. 

]40  pounds  dissolved  bone-black. 

'47  pounds  nitrate  of  soda. 

I 30  pounds  muriate  of  potash. 

]40  pounds  dissolved  bone-black. 

'38  i)Ounds  sulphate  of  ammonia. 

30  pounds  muriate  of  potash. 

40  pounds  dissolved  bone-black. 

'47  pounds  nitrate  of  soda. 

30  pounds  higli-g-rade  sulphate  of  potash. 
^ 40  jtounds  dissolved  bone-black. 

'38  |)ounds  sulphate  of  ammonia. 

30  pounds  high-grade  sulphate  of  imtasli. 
40  pounds  dissolved  bone-black. 


Pounds. 

Per  acre  : Phosphoric  acid, 50.4 

Nitrogen, liO.O 

Potassium  oxide,  ......  120.0 


The  different  fertilizers  were  applied  ])roadcast,  and  sub- 
sequently slightly  ploughe<l  under,  in  all  cases  on  the  same 
day  (April  22,  1891).  All  plats  were  planted  in  the  same 
order  with  the  same  kind  of  garden  crops  (eight).  Every 
plat  was  either  planted  with  young  jdaiits  or  was  sown 
with  the  seed,  as  circumstances  dictated,  each  kind  on 
the  same  day  and  in  the  same  manner.  The  young  plants 
used  for  the  experiment  were  raised  under  corresponding 
conditions  from  seed  in  a hot-bed.  The  different  kinds  of 
garden  crops  were  ai'ranged  in  the  following  order,  beginning 
on  the  east  side  of  each  })lat : — 


Lettuce,  White  Tenuis  Ball,  one  row. 

Spinach,  Long  Stauding  and  Bloomiugdale,  one  row  each. 

Beets,  Egyptian  and  Dewings,  one  row  each,  or  two  of  a kind. 
Celery,  'White  Plume,  one  row. 

Kohlrabi,  two  rows. 

Cabbage,  Bed  Dutch  and  several  white  varieties,  three  rows  in  all. 
Tomatoes,  Boston  Market,  two  rows. 

Potatoes,  Beauty  of  Hebron,  five  rows. 

The  details  of  the  results  are  recorded  in  our  ninth  annual 
re[)ort.  Being  the  first  year’s  observation,  no  serious 
attempt  was  made  to  account  for  the  differences  in  the  yield 
upon  different  plats. 

1892.  — During  the  spring  of  1892  it  was  thought  best  to 
make  such  alteration  in  the  location  of  the  i)lats  as  would 
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secure  as  far  as  practicable  a corresponding  level  position 
for  all  of  them,  and  thereby  remove  the  objection  of  the 
})ossible  inthumee  of  a more  or  less  inclined  })osition  and 
different  state  of  moisture  of  one  or  the  other  on  the  results. 

For  this  })iirpose  the  entire  width  of  Field  C on  its  western 
termination  was  selected  for  the  future  trial.  The  field  thus 
marked  out  covered  an  area  189  feet  long  and  164  feet  wide. 
It  was  subdivided  into  six  ])lats  of  equal  size  and  shape  (88 
liy  62  feet),  corresi)onding  thus  in  this  particular  with  those 
in  the  preceding  year.  Three  plats  of  the  previous  3"ear,  3, 
4 and  5,  remained  unchanged;  their  numbers  were  altered 
into  6,  5 and  4.  The  new  plats  were  numbered  1,  2,  3, 
beginning  at  the  west  end  of  the  field.  The  entire  area  was 
ploughed  April  19,  and  subse(|ucntly  staked  out  as  above 
stated  into  six  ])lats,  with  four  feet  unoccu})ied  space  between 
them.  The  below  specified  fertilizer  mixture  was  applied 
to  each  })lat  l)roadcast,  and  the  soil  sul)sequently  harrowed. 
On  May  10  it  was  rolled.  All  the  crops  were  planted  in 
rows  two  and  one-half  feet  ajiart ; the  different  crops  were 
seeded  or  planted  each  on  the  same  day  in  all  the  plats. 
The  crops  Avere  arranged  in  all  ])lats  in  the  same  order, 
which,  in  the  interest  of  a desirable  rotation,  dilfered  from 
that  in  the  preceding  year  (plats  4,  o,  6 ). 


Plats. 

Annual  Supply  of  3Linurial  Substances. 

Pounds. 

( 

Sulphate  of  ammonia, . .... 

38 

Plat  1,  . < 

Muriate  of  poUish,  ..... 

30 

b c 

Dissolved  bone-black, 

40 

( 

Nitrate  of  soda,  ...... 

47 

Plat  2,  . 2 

IMuriate  of  potash, 

30 

£ ( 

Dissolved  bone-black, 

40 

^ c 

Dried  blood,  ...... 

75 

Plat  3,  . < 

Muriate  of  potash, 

30 

( 

Dissoh’ed  bone-black, 

40 

( 

Snlpliate  of  ammonia, ..... 

38 

Plat  t,  . . 2 

Sulphate  of  potash,  ..... 

30 

1 b 

Dissoh'ed  bone-black, 

40 

^ ( 

Nitrate  of  soda, 

47 

Plat  5,  • 'e  < 

Sulphate  of  potash 

30 

§ ( 

Dissolved  bone-ljlack,  ..... 

40 

( 

Dried  blood,  . . . 

75 

Plat  6,  . 2 

SnhAhate  of  potash, 

30 

( 

Dissolved  bone-black, 

40 

185 
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Plats  1,  2 and  3 have  been  treated  with  the  stated  fertilizers 
this  year  only  ; plats  4,  5 and  (3  have  been  treated  two  years. 

The  followino-  order  in  arranoing  the  different  crops  was 
adopted  in  189:^,  beginning  in  each  plat  at  its  west  end. 
The  rows  rnn  in  all  plats  from  south  to  north  (88  feet 
long)  : — 

Two  rows  of  celery,  variety  Dwarf  Golden  Heart. 

Two  rows  of  lettuce,  variety  Hanson. 

Two  rows  of  spinach,  variety  New  Zealand. 

Four  rows  of  beets,  variety  Edmund’s  Blood  Turnip. 

Four  rows  of  cabbages,  variety  Savoy  (one  row)  ; variety  Fottler’s 
(two  rows)  ; variety  Eed  Dutch  (one  row). 

Two  rows  of  tomatoes,  variety  Essex  Hybrid. 

Five  rows  of  potatoes,  variety  Beauty  of  Hebron. 

Potatt)cs  were  planted  May  9 ; spinach  and  l)eets  were 
sown  May  10  ; lettuce  and  cabbage  i)lants  were  set  out  IMay 
13  ; tomato  plants  were  set  out  IMay  -1  ; celery  plants  were 
set  out  June  9. 

The  seeds  in  every  case  were  taken  from  the  same  lot ; the 
young  plants  were  raised  under  corres[)onding  conditions  in 
the  same  hot-bed,  and  a corresponding  numl)er  transplanted 
in  each  jilat.  All  plats  were  kept  clean  from  weeds  and 
treated  in  a like  manner  during  the  season.  The  crops 
were  harve-sted  whenever  tit  for  the  market.  The  subse- 
(]uent  tabular  statements  of  the  yield  of  the  crops  show 
the  date  of  maturity  and  the  (quantity  oI)tained  at  different 
dates  : — 


Viekl  of  Celery  ( Variety  Dwarf  Golden  Heart) . 


Plats. 

dumber  of 

Perfect  Heads. 

Plat  1 (Evo  rows), 

46 

Plat  2 (onei’ow),  .....  . . 

43 

Plats  (one  row),  ......... 

69 

Platt  (two  rows),  ......... 

61 

Plat  .5  (one  row),  ......... 

62 

Plat  G (one  row),  

52 

The  plants  were  set  out  June  9 ; they  were  harvested 
Octol>er  :i(). 
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YieUl  of  Lettuce  ( Variety  Hanson) . 

Plats. 

Pounds. 

Plat  1 (two  rows;  seventy  lieads), 

4U 

Plats  (two  rows;  seventy  heads), 

36 

Plats  (two  rows;  seventy  heads), 

43 

Plata  (two  rows;  seventy  heads),  ..... 

76 

Plat  (two  rows;  seventy  heads), 

60 

Plato  (two  rows;  sevent}"  heads), 

36 

d’hc  })lauts  wore  set  out  j\Iay  13  ; they  were 

larvested 

July  1. 

Yield  of  Spinach  {Variety  Neio  Zeakmd). 

Plats. 

J'ounds. 

Plat  1 (two  rows), 

192 

Plat  2 (two  rows),  . 

233 

Plat  3 (two  rows), . 

202 

Plat  4 (two  rows), 

230 

Plat  5 (two  rows), 

232 

Plat  6 (two  rows) , . . 

134 

The  seed  was  sown  May  10  ; cro})  was  harvested  July  11. 


Yield  of  Beets  {Variety  Bdmund’s  Blood  Turnii')'). 


Plats. 

Pounds. 

Plat  1 (four  rows), 

350 

Plat  2 (four  rows), 

345 

Plat  3 (four  rows), 

515 

Plat  4 (four  rows),  . 

455 

Plat  5 (four  rows),  . 

509 

Plat  6 (four  rows) , . . 

495 

The  seed  was  sown  May  10  ; ca-op  was  harvested  October 
14. 
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Yield  of  Cabbages. 


Plats. 

Savoy,  One 
Row  in  Plat. 

Fottler's,  Two 
Rows  ill  Plat. 

Red  Dutch,  One 
Row  in  Plat. 

Pounds. 

Pounds. 

Pounds. 

Plat  1,  

100 

534 

201 

Plat  2,  

113 

762 

350 

Plat  3 

116 

.576^ 

330 

Plat  4, 

107 

458 

325 

Plat  0,  

no 

674 

340 

Plat  6,  ...... 

107 

586 

241 

The  plants  were  set  out  ^lay  13.  Savoy  cabbages  Avere 
harvested  August  8 ; Fottler’s  cabl)ages  were  harvested 
August  12-29  ; Bed  Dutch  eabliages  Avere  haiwested  Sep- 
tember 29  ; fed  to  coavs  and  steers. 
lv\ch  plat  contained  : — 

Heads. 

Savoy  cabbages, 31 

Fottler's  cabbages,  . . . . . . . r)2 

Red  Dutch  cabbages, 31 


Yield  of  Tomatoes  ( Variety  Essex  Hybrid) . 


Plats. 


Date  of  Harvesting. 

■ 

2 

3 

4 

5 

6 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

August  15,  . 

36 

43| 

40 

36| 

391 

16} 

August  17,  . 

42} 

49 

48f 

40| 

48 

35f 

August  19,'  . 

27| 

39} 

30| 

29f 

38 

14| 

August  22,  . 

56 

103 

51} 

69} 

109} 

211 

August  24,  . 

29} 

49 

31f 

30} 

451 

If 

August  29,  . 

19 

23 

20J 

33 

33} 

1.51 

August  31,  . 

51| 

54 

36  f 

631 

511 

391 

.September  2, 

20| 

21 

21 

211 

14 

25-1 

September  5, 

40f 

42 

451 

421 

44-1 

381 

September  8, 

29 

30 

24 

21 

34 

21 

Septeml)er  10, 

341 

44 

39 

571 

391 

26 

September  16, 

56 

50 

60 

55 

79 

25 

September  19, 

21 

19 

28 

15 

18 

47 

Total,  . 

464 

572 

466 

515 

593 

332 

Seed  Avas  obtained  of  Gregory  & Son,  iNIarblehead,  Mass. 
There  Avere  tAvo  roAVs  in  each  plat  and  twenty-tAvo  plants  in 
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a row.  Tlie  tomato  plants  were  set  out  from  the  hot-hed 
May  21,  came  in  l)loom  June  23  and  l)e<i’an  to  form  tomatoes 
July  7. 


Yield  of  Potatoes  ( Variety  Beauty  of  Hebron). 


Plats. 

Pounds. 

Plat  1 (five  rows), 

731 

Plat  2 (five  rows),  

665 

Plat  3 (five  rows), 

545 

Plat  4 (five  rows), 

640 

Plat  5 ( five  rows ) , 

740 

Plat  6 (five  rows), ... 

435 

The  potatoes  were  planted  IMay  9 ; were  duy  Auirust  17. 

Field  C,  Eastern  Portion. 

The  ])ortion  of  Field  C east  of  the  plats  is  183  hy  131 
feet,  and  contains  .55  acres.  The  fertilizer  applied  con- 
sisted of  300  pounds  of  tine-ground  bone  and  100  pounds  of 
muriate  of  potash  ( rate  of  600  pounds  l)one  and  200  pounds 
muriate  of  potash  per  acre).  It  was  spread  on  Ijroadcast 
May  5,  and  harrowed  in. 

The  western  half  of  the  piece  was  sown  to  carrots  ( variety 
Danvers)  and  the  eastern  half  to  glol)e  mangolds  (variety 
Yellow  Globe)  IMay  14,  in  drills  two  and  one-half  feet  apart. 
l\Iay  30  the  young  plants  l)rokc  ground.  The  globe  man- 
golds were  harvested  Octol)er  17  ; yield,  9,635  pounds  (rate 
of  17  tons  1,680  pounds  per  acre).  The  carrots  were  har- 
vested October  31 ; yield,  5,545  pounds  (rate  of  10  tons 
530  pounds  per  acre). 


Field  “C,”  1892. 
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TV. 

I. 

V. 

II. 

VI. 

III. 

Carrots. 

Carrots. 

Globe  Mangolds. 

Globe  Mangolds. 

Scale,  4 rods  to  1 inch. 
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4.  Expeuoiexts  avith  a Vauiety  of  New  Fokage  Crops 

(1S02;. 

Field  I). 

This  field  is  32S  feet  loiin;  and  70  feet  wide  (east  toAvest)  ; 
it  covers  an  area  of  22,0(!0  s(|uare  feet,  or  .527  acres. 
Durinii’  previous  years  it  has  been  used  for  the  cultmition 
of  a variotv  of  auiuial  farm  and  garden  crops,  and  has  been 
manured  most  of  the  time  annually  Avith  a mixture  of 
muriate  of  potash  and  ground  bone,  at  the  rate  of  tAVO 
hundred  })ounds  of  the  former  and  six  hundred  pounds  of 
the  latter  })er  acre. 

During  the  past  season  it  has  served  for  the  raising  of  a 
Auiriety  of  reputed  annual  and  perennial  fodder  cro[)S,  in  the 
majority  of  cases  neAv  to  our  section  of  the  country,  for  the 
purpose  of  studying  their  ada[)tation  to  our  climate  and  soil. 

The  field  Avas  })loughed  April  1!),  and  manured  Avith  three 
hundred  j)Ouuds  ground  bone  and  one  hundred  pounds 
muriate  of  [)otasli.  It  Avas  harrowed  and  prepared  for 
planting  May  10.  The  ditferent  crops  Avere  planted  in  rows 
two  and  one-half  feet  apart,  to  admit  of  the  use  of  a horse 
cultivator  : all  Avere  sul)se<]ueutly  kept  clean  by  means  of 
the  cultivator  and  hoe.  They  Avere  arranged  in  the  field 
in  the  folloAviug  order,  beginning  at  the  west  end  of  the 
field  : — 

Artichoke,  Jerusalem  {Helianthus  tuherosus) . 

Prickley  comfrey  {Symphyticm  officinale). 

Pyretlirum  {Fyrethrum  rosenm). 

Forest  pea  {Lathyrus  sylvestris). 

Staeby’s  tubers  (Stachys  affinis). 

Kidney  vetch  {Anthyllis  vnlneraria). 

Winter  rape  (Brassica  Napus). 

Sainfoin  ( Onobrychis  saliva) . 

Yellow  trefoil  {Trijolium  agrarium). 

Spring  vetcli  {Vida  saliva). 

Bokhara  cloA'er  {Melilolus  alba). 

Summer  rape  {Brassica  Napus). 

Common  English  horse  bean  ( Vida  faha) . 

Serradella  {Ornilhopus  satimis) . 

Soja  beau  {Sqja  Jnspida). 


1893.]  PUBLIC  DOCUMENT— Xo.  33. 


191 


Cow-pea  (DoUchos  smensis). 

•Jackson  wonder  bean. 

Blue  lupine  {Licpmus  cceruleus). 

White  lupine  {Lupinus  alba). 

Yellow  lupine  {Lupimis  Intens) . 

Silver-hull  buckwheat  {Fagopyrum  esculeiitum) . 

-Japanese  buckwheat  {Fagopyrum  esculenhim)  . 

Common  bnckwlieat  {Fagopyrum  esculeyitum) . 

Artichoke,  ten  rows.  The  tubers  for  seed  were  presented 
by  Mr.  J.  J.  11.  Gregory  of  iNIarblehead,  iNIass.,  with  the 
request  to  ascertain  the  value  of  the  plants  as  a forage  crop. 
They  were  planted  iNIay  4,  two  feet  apart  in  the  ro^v.  The 
young  plants  appeared  above  the  ground  IMay  18 : they 
l)egan  -to  bloom  September  23,  and  suffered  from  frost 
Octol)er  10  (temperature  28.5°  F.).  The  tubers  were  dug 
during  the  tirst  week  of  Xovemlier ; yield,  six  hundred  and 
tifty-nine  pounds  (rate  of  eight  tons  four  hundred  pounds  to 
the  acre).  Some  of  the  blooming  stalks  with  leaves  were 
cut  and  ])acked  into  suital)le  boxes,  to  ascertain  their  titness 
for  ensilage.  Analyses  of  tubers  and  ensilage  will  be  })ub- 
lished  later  on.  . 

Prickley  comfrey  { St/mpliplam  officinale) , one  row.  The 
roots  used  for  seed  were  from  last  year's  growth,  in  Field  C. 
They  were  planted  (May  4.  The  young  plants  came  iq)  May 
18,  and  bloomed  June  8.  The  plants  w'ere  cut  July  8, 
when  they  were  thirty  inches  high,  and  presented  a rank 
growdh  of  leaf  and  stem. 

Forest  pea  {Lathyriis  sylveslrii<) , three  rows.  The  plants 
used  were  from  last  year’s  growth,  in  Field  C.  They  Avere 
transplanted  May  4 and  came  up  INlay  21 ; they  reacheil 
a height  of  fifteen  inches.  The  roots  were  remarkalffe  in 
size.  They  were  nearly  tAVO  feet  in  length;  large  tubercles 
were  quite  prominent. 

Stachy’s  tul)ers  {Sfachys  affinis),  tAvo  rows.  This  is 
the  second  year  this  plant  has  been  raised  on  the  station 
grounds.  The  seed  tul)ers  of  last  year  were  obtained  from 
the  United  States  Department  of  Agriculture  ; those  of  this 
year  were  from  our  oavu  raising.  They  Avintered  Avell  and 
Avere  Augorous  in  the  spring.  They  were  p)lanted  May  4. 
INIay  18  the  young  plants  appeared  aboA^e  ground.  October 
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2 the  foliage  was  injured  liy  frost  (temperature  33°  F.). 
Tlie  tubers  ju-odiieed  were  scarcely  one-eighth  of  an  inch 
in  diameter. 

Kidney  vetch,  four  I’ows.  The  seed  was  obtained  of 
Henry  Nungesser,  New  York  City.  One  pound  of  seed 
Avas  used,  Avhich  was  sown  iMay  18.  The  jdants  came  up 
June  1.  The  growth  Avas  slow,  scarcely  measuring  three 
inches  in  the  fall. 

dVinter  ra})e  {Bran.-^ica  yapufi),  tiAm  rows.  The  seed  was 
ol)tained  of  I).  Landreth  & Sons,  Phila(lel})hia,  Pa.  This 
])lant  is  used  <|uite  extensively  as  a green  fodder  in  sheep- 
groAving  districts.  The  seed  Avas  soAvn  IMay  18,  and  elune 
1 the  young  })lants  aj)peared  aPoA'e  ground.  The  groAvth 
Avas  heaA'y,  reaching  a height  of  tAventy  inches.  August 
6 the  crop  Avas  cut  for  fodder. 

Sainfoin  {Onohvycliis  safiva),  five  roAA^s.  The  seed  AA’as 
S0A\n  iNIay  IS.  The  young  plants  appeared  above  ground 
June  1.  The  groA\th  aaiis  rather  slight,  measuring  in  the 
fall  oidy  ten  inches.  The  ])lants  failed  to  deAmlop  blossoms. 
The  seed  Avas  bought  of  Henry  Nungesser,  NeAV  York  City, 
at  six  cents  per  i)()und.  • 

Yellow  trefoil,  live  roAvs.  The  seed  AA’as  soAvn  iNhiy  18. 
The  young  plants  I)roke  ground  June  1.  The  growth  Avas 
sloAV,  reaching  a height  of  oidy  three  inches.  The  plants 
failed  to  bloom.  The  seed  Avas  ol)tained  of  Henry  Nun- 
gesser, NeA\’  York  City,  at  elcA’en  cents  per  pound. 

Spring  A'etch  ( Vida  sa(fva),  five  roAvs.  The  seed  Avas 
soAvn  iMay  18.  The  })lants  came  up  June  1,  began  to 
Itlossom  July  11  and  to  form  })ods  August  1.  The  growth 
Avas  cut  August  o,  having  attained  a height  of  twenty-seven 
inches.  The  seed  Avas  obtained  of  J.  iM.  Thorburn,  New 
York  City,  at  four  and  one-half  cents  per  pound.  ’’This 
valuable  fodder  plant  has  served  us  for  several  years  as 
U'reen  fodder  in  connection  Avith  oats. 

Bokhara  ch)Amr  (Meliloim  alba),  tiA’e  roAA’S.  The  seed 
Avas  soAvn  May  18.  The  plants  appeared  alcove  ground 
June  1.  The  leaf  deA’elopment  Avas  rather  light.  October  7 
the  plants  Avere  cut,  having  reached  a height  of  tAventy-eight 
inches.  The  seed  Avas  obtained  of  H.  Nungesser,  NeAv  York 
City,’  at  tAventy  cents  per  ])ound. 
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Summer  rape  (Bmssica  ^^apics),  five  rows.  The  seed  was 
sown  May  18.  The  plants  appeared  above  ground  June  1. 
The  character  of  the  growth  was  very  much  the  same  as 
that  of  winter  rape,  described  above.  Four  rows  were  cut 
for  fodder  August  6 ; the  remaining  row  Avas  left  to  dcA'cloj) 
farther,  but  Avas  finally  cut,  the  plants  failing  to  blossom. 
The  seed  AA’as  obtained  of  I).  Landreth  & Sons,  Phila- 
delphia, Pa. 

Common  English  horse  bean  ( Vkna  Baba),  fiA'e  i’oaa's. 
The  seed  Avas  sown  iNIay  18.  The  plants  broke  ground  June 
1,  bloomed  July  5 and  l)egan  to  dcA'elop  pods  August  G. 
The  groAvth  Avas  characterized  by  large,  coarse  stalks  and 
small  leaf  development.  Height  of  plants  September  7 Avas 
forty-tAvo  inches.  The  seed  AA'as  obtained  of  J.  iM.  Thor- 
burn.  New  York  City,  at  nine  cents  per  })ound. 

Serradella  ( Ornithojnis  sativus),  fiA'e  rows.  The  seed 
was  soAvn  iMay  18.  The  young  plants  appeared  above 
ground  June  1 and  came  in  bloom  Jnlv  21.  The  groAvth 
was  heaAw  and  of  good  <jaality.  This  crop  furnishes  an 
excellent  green  fodder.  AVe  have  raised  it  this  year  at  the 
rate  of  tAvelve  tons  to  the  acre.  A silo  has  been  filled  Avhh 
a mixture  of  serradella  and  Hungarian  grass  (3:1),  which 
will  be  reported  upon  in  the  future.  The  serradella  seed 
Avas  obtained  of  H.  Xungesser,  Xcav  York  City,  at  eight 
cents  per  }mund. 

Soja  l:)ean  ( Soja  hisjjida),  five  roAvs.  The  seed  aa^is  sown 
i\Iay  18.  The  young  plants  appeared  aboA'e  ground  June  1 
and  began  to  l)loom  September  22.  The  groAvth  Avas  A'ery 
good,  reaching  a height  of  about  three  feet,  but  AA’as  A'ery 
light  colored.  October  2 the  foliage  Avas  injured  by  frost 
(temperature,  33°  F.).  The  seed  was  bought  of  J.  M. 
Thorburn,  XeAV  York  City,  at  eight  cents  per  pound. 

CoAv-pea  ( Bolichos  smensis  ) , five  and  one-half  roAvs.  The 
seed  AA'as  sown  May  18.  The  plants  broke  ground  June  1, 
came  in  bloom  August  23  and  began  to  form  pods  September 
22.  The  plants  were  injured  by  fro,st  October  2 (tempera- 
ture, 33°  F.).  The  seed  Avas  obtained  of  D.  Landreth  & 
Sons,  Philadelphia,  Pa. 

Jackson  wonder  bean,  one-half  row.  The  seed  AA'as  sent 
on  for  trial  by  the  IM.  AY.  Johnson  Seed  Company,  Atlanta, 
Ga.  It  was  soAA’u  Alay  18.  The  yoiAiig  plants  appeared 
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above  ground  June  1,  blossomed  during  the  middle  of  July 
and  began  to  form  pods  August  6.  The  growth  resembled 
very  much  the  common  pole  bean. 

Rlue  lu})ine  (Lnpinus  ccerideus),  live  rows.  The  seed 
was  sown  May  18.  The  young  plants  appeared  above 
ground  June  1,  blossomed  July  19  and  began  to  develop 
pods  July  27.  The  growth  was  heavy,  reaching  a height 
of  thirly-eight  inches  July  25.  August  30  the  plants  were 
cut  for  seed.  The  lupines  are  considered  an  excellent  crop 
for  green  manuring.  The  seed  was  bought  of  J.  M.  Thor- 
burn.  New  York  City,  at  tifteeu  cents  per  ]:)ound. 

'White  lupine  (Lupin^cs  alba),  three  rows.  The  seed  was 
sown  iNlay  1<S  and  came  up  June  1.  July  7 the  })lants  began 
to  bloom,  and  August  1 pods  were  forming.  The  growth 
attained  a height  of  thirty-three  inches,  being  somewhat 
lighter  than  that  of  the  bhie  lu])ine.  August  22  the  plants 
were  cut  for  seed.  The  seed  was  bought  of  J.  M.  Thor- 
Inirn,  New  York  City,  at  eleven  cents  per  pound. 

Yellow  lupine  {Lupinus  lutens),  live  rows.  The  seed 
was  sown  iNlay  18.  The  [)lants  broke  ground  June  1,  came 
in  bloom  July  21  and  l)Cgan  to  form  })ods  August  1.  This 
lu})ine  shows  the  lightest  growth  of  the  three,  reaching  a 
height  of  twenty-four  inches.  Seed  was  bought  of  11.  Nun- 
gesser.  New  York  City,  at  seven  cents  })er  pound. 

Silver-hull  buckwheat,  twelve  rows.  Seed  was  sown  May 
18,  came  up  iNIay  28.  The  plants  made  a rapid  and  heavy 
growth,  measuring,  July  7,  thirty-four  inches.  They  began 
to  bloom  June  25  and  were  cut  for  fodder  July  11.  The 
seed  Avas  ol)tained  of  J.  M.  Thorburn,  New  Pork  City,  at 
six  and  one-fourth  cents  per  pound. 

Japanese  buckwheat,  twelve  rows.  The  seed  was  sown 
iNIay  18,  came  up  May  28.  The  plants  began  to  bloom  June 
30  and  were  cut  for  fodder  July  11  ; average  height,  thirty 
inches.  Sc('d  was  obtained  of  J.  M.  Thorburn,  at  six  and 
one-fourth  cents  ])cr  pound. 

Common  buckwheat  { Fagopijrum  esculentum),  eleven 
rows.  The  seed  was  sown  May  18.  The  young  plants 
api^earcd  above  ground  jMay  28,  began  to  bloom  June  23 
and  were  cut  for  fodder  Jidy  11  ; average  height,  thirty-six 
inches.  The  seed  was  l)ought  ot  J.  jM.  Thorburn,  at  six 
and  one  fourth  cents  per  pound. 
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Artichoke. 

Prickley  Comfrey. 

Pyrethrum. 

Forest  Pea. 

Stachy’s  Tubers. 

Kidney  Vetch. 

Winter  Rape. 

Sainfoin. 

Yellow  Trefoil. 

■ 

Spring  Vetch. 

0) 

Bokhara  Clover. 

eg 

Summer  Rape. 

Horse  Bean. 

Q 

Serradella. 

Soja  Bean. 

■D 

Cow-pea. 

0 

Jackson  Wonder  Bean. 

U. 

Blue  Lupine. 

White  Lupine. 

Yellow  Lupine. 

Silver-hull  Buckwheat. 

Japanese  Buckwheat. 

Common  Buckwheat. 

Scale,  50  feet  to  1 inch 
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Field  E (Potatoes). 

This  held  is  260  feet  long  and  48  feet 
wide  ; it  contains  .2(86  acres.  The  field 
was  ])loiighcd  April  20.  The  follow- 
ing fertilizer  was  applied  April  27  ; 250 
ponnds  fine-ground  bone,  75  pounds  sul- 
phate of  potash,  high  grade,  ninety-five 
per  cent,  (rate  of  600  pt)unds  bone,  200 
c pounds  sulphate  of  potash,  high  grade, 
“ per  acre  approximately). 

At  the  northern  part  of  the  field  Avere 
2 a few  rows  of  violets  under  the  care  of 
Professor  Humphrey.  The  remainder  of 
the  field  (.26  acres)  Avas  planted  to  pota- 
“ toes  (variety  Peauty  ot  Hebron)  April 
oO,  in  roAvs  two  and  one-half  feet  apart. 
SeA'en  bushels  of  seed  were  used.  On 
account  of  the  cold  weather  the  potato 
plants  did  not  api)ear  aboA^e  ground  untd 
May  28.  August  4 the  potato  tops  began 
to  die,  and  August  15  the  tubers  were 
dug.  They  Avere  more  or  less  scabby 
and  rather  ]Aoor  in  quality ; total  yield 
2,775  pounds  (10,673  pounds,  or  212  bushels,  to  the 
acre) . 


ui 

.2 

ill 
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5.  Field  Experimexts  avitii  Differext  Comaiercial 
Phosphates  to  study  the  Ecoxoaiy  of  using 
THE  Cheaper  Natural  Phosphates  or  the  More 
CosTLA'  Acidulated  Phosphates. 

Field  F. 

The  held  selected  for  this  purpose  is  300  feet  long  and 
137  feet  Avide,  running  on  a leA’el  from  east  to  Avest.  Pre- 
A’ious  to  1887  it  aatis  used  as  a meadow,  Avhich  Avas  AA’ell 
worn  out  at  that  time,  yielding  hut  a scanty  crop  of  Eng- 
lish hay.  During  the  autumn  of  1887  the  sod  was  turned 
under  and  left  in  that  state  OA'er  Avinter.  It  Avas  decided  to 
prepare  the  held  for  special  experiments  Avith  phosphoric 
acid  by  a systematic  exhaustion  of  its  inherent  resources  of 
jilant  food.  For  this  reason  no  manurial  matter  of  any  de- 
scription Avas  applied  during  the  years  1887,  1888  and  1889. 

The  soil,  a fair  sandy  loam,  Avas  carefully  prepared  CA'ery 
year  hy  ploughing  during  the  fall  and  in  the  spring,  to 
improA'e  its  mechanical  condition  to  the  full  extent  of  exist- 
ing circumstances.  During  the  same  period  a crop  Avas 
raised  eA’ery  year.  These  croiis  were  selected,  as  far  as 
practicable,  Avith  a A'iew  to  exhaust  the  supply  of  phosphoric 
acid  in  particular.  Corn,  Hungarian  grass  and  leguminous 
crops  (coAv-pea,  vetch  and  serradella)  followed  each  other 
in  the  order  stated. 

1S90. — The  held  AA’as  suhdiA’ided  into  hA’e  jdats,  running 
from  east  to  Avest,  each  twenty-one  feet  Avide,  Avith  a space 
of  eight  feet  between  adjoining  plats. 

The  manurial  material  applieil  to  each  of  these  hA’e  plats 
containetl,  in  eA'ery  instance,  the  same  form  and  the  same 
(juantity  of  potassium  and  of  nitrogen,  AAdiile  the  phosphoric 
acid  was  furnished  in  each  case  in  the  form  of  a diherent  com- 
mercial phosphoric-acid-containing  article ; namely,  phos- 
phatic  slag,  Mona  guano,  Florida  phosphate.  South  Carolina 
phos]ihate  (boats)  and  dissoh’cd  lione-black.  The  market 
cost  of  each  of  these  articles  controlled  the  quantity  applied, 
for  each  jilat  receiA'ed  the  same  money  atiIuc  in  its  particular 
kind  of  phosphate. 
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Cost  2wr  Ton . 

Phospliatic  slag, $15  -00 

Mona  guano  (W^est  Indies), . . . . . . . 15  00 

Florida  rock  phosjjhate, 15  00 

South  Carolina  phosphate  (iloats),  . . . . . . 15  00 

Dissolved  bone-black, 25  00 


Analyses  of  Phosphates  used. 

[I.,  phospliatic  slag;  II.,  Mona  guano;  III.,  Florida  phosphate  ; IV.,  South  Carolina 
pliosphate  ; V.,  dissolved  bone-black.] 


PtR  Cent. 


I. 

II. 

III. 

IV. 

V. 

Moisture, . . . ... 

0.47 

12.52 

2.53 

0.39 

15.96 

Ash, 

— 

75.99 

89.52 

- 

61.46 

Calcium  oxide. 

46.47 

37 . 49 

17.89 

46.76 

— 

hlagnesium  oxide,  . 

5.05 

- 

- 

— 

— 

Ferric  and  alunnnic  oxides,  . 

14.35 

- 

14.25 

5.78 

— 

Total  phosphoric  acid,  . 

19.04 

21.88 

21.72 

27.57 

15.82 

Soluble  ]jhosphoric  acid, . 

- 

0.00 

- 

0.00 

12.65 

Reverted  phosphoric  acid. 

- 

7.55 

- 

4.27 

2.52 

Insoluble  phosphoric  acid. 

14.33 

- 

23.30 

0.65 

Insoluble  matter. 

4.. 39 

2.45 

30.50 

9.04 

6.26 

In  1890  potatoes  Avere  raised  on  the  plats;  in  1891  winter 
wheat  Avas  the  crop  ex})eriniented  Avitli  (for  details  see  ninth 
annual  report).  The  folloAving  fertilizing  mixtures  have 
heen  a})})lied  annually  to  all  })lats,  Avith  the  exception  of 
Plat  3,  AAdiich  received  in  1890  ground  apatite  and  in  1891 
no  phosphate  Avhatever  : — 


Plats. 

Anmial  .Siij)j)ly  of  Manurial  Substances. 

Pounds. 

( 

Ground  jdiosphatic  slag, 

127 

Plat  1 (south,  6,494  squ.are  feet), 

Nitrate  of  soda. 

43 

Potash-magnesia  sulphate,  . 

58 

( 

Ground  Mona  guano,  . 

128 

Plat  2 (6,565  scpiare  feet) , . 

Nitrate  of  soda. 

ISg 

Potash-magnesia  sulphate,  . 

59 

( 

Ground  Florida  phosphate,  . 

129 

Plat  3 (6,636  square  feet),  . 

Nitrate  of  soda. 

44 

Potosh-magnesia  sulphate,  . 

59 

( 

South  Carolina  phosphate,  . 

131 

Plat  4 (6,707  square  feet),  .< 

Nitrate  of  soda, 

Ulf 

Potash-magnesia  sulphate,  . 

60 

( 

Dissolved  bone-black,  . 

78 

Plat  5 (6,778  square  feet),  .< 

Nitrate  of  soda. 

45 

Potash-magnesia  sulphate,  . 

61 
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The  phosphatic  slag,  Mona  guano,  South  Carolina  phos- 
phate and  Florida  phosphate  were  applied  at  the  rate  of  850 
pounds  per  acre ; dissolved  hone-black  at  the  rate  of  500 
pounds  per  acre.  Nitrate  of  soda  was  applied  at  the  rate  of 
290  pounds  to  the  acre,  and  potash-magnesia  sulphate  at  the 
rate  of  390  pounds  per  acre. 

1892. — The  held  was  sown  to  serradella  May  17,  in 
drills  two  and  one-half  feet  apart ; thirty-two  pounds  of  seed 
were  used  for  the  entire  piece.  The  seed  Avas  l)ought  of 
Henry  Xungesser,  XeAv  York  City,  at  eight  cents  per  })ound. 
iMay  28  the  young  plants  appeared  aliove  ground  and  were 
quite  uniform  in  all  the  plats.  .July  20  the  serradella  came 
in  bloom,  the  aA’erage  height  being  hA'e  inches.  The  growth 
was  slow  at  hrst,  but  during  the  hot  days  of  August  it  made 
rapid  strides,  and  at  the  time  of  cutting  (September  9,  10) 
the  plants  measured  on  an  aA'erage  thirtA'-one  inches  in 
length,  and  coA’ered  the  ground  Avith  a com])lcte  mat  of 
foliage.  The  serradella  was  cut,  at  the  time  stated  aliove, 
Avhile  perfectly  green,  and  packed  in  a silo  Avith  Hungarian 
grass.  Following  is  a statement  of  the  yield  of  the  several 
jAlats  : — 


Weight  of  Green 

_ ' Serradella 

(Moisture.  82.0-3 

1 Percent.). 

Yield  per 
Acre. 

1 Pounds. 

Tons. 

Plat  1, 

' 4,070 

13.69 

Plat  2, 

3,410 

11.29 

Plats, 

2,750 

9.05 

Plat  4, 

3,110 

10.10 

Plat  5, 

, 2,920 

1 

9.3G 

Analysis  of  Serradella  {Green). 


[Station,  Field  F,  1892.] 

Per  Cent. 

Moisture  at  100°  C., 82.03 

Drv  matter, 17.97 


100.00 
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Analysis  of  Dry  Matter, 

Per  Cent. 

Crude  ash, 9.59 

“ cellulose, 26.28 

“ fat, 2.59 

“ protein,  . . . . . . . . . .15.13 

Non-nitrogenous  extract  matter, 46.11 


100.00 

Fertilizing  Constitueiits. 

Moisture,  82.03 

Nitrogen,  ...........  0.435 

Phosphoric  acid, 0.126 

Potassium  oxide, 0.379 

Valuation  per  2,000  pounds, f 1 78 


1893.]  PUBLIC  DOCUMENT  — Xo.  33. 


£ 

O 

c 


o 


to 

■D 

O 


0) 

rt 

o 

C/) 


53 


e 

s* 

S. 

a> 

Co 


201 


Field  “C,”  1892. 
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6.  Ext’eriment  'WITH  Vetch  and  Oats 
FOR  Green  Fodder  and  Hay  (1892). 

Field  G. 

This  held  is  700  feet  lono-  and  75  feet 

O 

wide;  area,  52,5()()  s(juare  feet,  or  1^ 
acres.  The  land  is  nearly  level  and  the 
soil  a loam  several  feet  in  depth.  No 
mannrial  matter  has  been  applied  since 
1890,  the  ol)ject  being  to  reduce  the 
stored-up  plant  food,  and  thereby  pre- 
])are  the  soil  for  future  held  experiments 
Avith  si^ccial  fertilizers. 

The  tield  Avas  ploughed  April  18,  and 
subsc<piently  thoroughly  harroAA'ed.  The 
northern  half  of  the  held  was  soavu  to 
Amtell  and  oats  April  21.  Tavo  bushels  of 
^ oats  and  thirty-tive  pounds  of  spring  Amtch 
- AAmre  used  for  seed.  The  southern  half  of 
the  held  Avas  soavu  June  1,  four  bushels 

(/I 

o of  oats  and  thirty-five  pounds  of  spring 
<s>  vetch  being  used  for  seed.  The  plants 
came  up  May  3 on  the  northern  half  and 
(5)  Juno  h on  the  southern  half  of  the  held. 

AVe  commenced  cutting  the  crop  for 
green  fodder  June  28,  Avhen  the  vetch 
AATis  beginning  to  bloom  and  the  oats  to 
head  out,  beginning  at  the  north  end. 
The  portion  of  the  northern  half  cut  over 
in  this  manner  Avas  109  by  75  feet,  or 
8,175  square  feet.  The  yield  aatis  3,020 
})Ounds  (rate  of  8 tons  to  the  acre).  The 
remainder  of  this  half  was  cut  and  dried 
for  hay.  Yield  of  AAmll-dried  hay,  1,195 
pounds  (rate  of  2,900  pounds  to  acre). 
The  cutting  of  the  southern  half  of  the 
held  Avas  commenced  July  12.  The  total 
yield  of  green  fodder  amounted  to  3 
tons  1,148  pounds  (rate  of  5 tons  1,900 
pounds  to  the  acre). 
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The  analysis  of  vetch  and  oats  vill  be  found  below  : — 


Vetch  and  Oats  {Green). 

Per  Cent. 

]\Ioisture  at  lOO'^  C.,  • 82.02 

Diy  matter, 17.08 


100.00 

Annhjsis  of  Bnj  Matter. 

Crude  ash,  . . . . • • ■ • • • . 9..31 

“ cellulose,  .....  ...  29.80 

“■  fat, 2.79 

“ protein, 16.77 

Non-nitrogenous  extract  matter,  . . . . . . .41.33 


luO.OO 

Fertilizing  Constituents. 

Moisture, 82.02 

Xitrogen, 0.482 

Phospihoric  acid,  ..........  0.132 

Potassium  oxide,  0.418 

Valuation  per  2,000  pounds, 81  97 


Canada  Peas  and  Oats. 

[Young  orchard,  east  fields.] 

The  area  occupied  by  this  cro^)  was  one  acre  approxi- 
mately. The  seed  was  sown  broadcast  A[)ril  29,  1892,  two 
bushels  of  Canada  peas  and  four  bushels  of  oats  Iteing  used. 
The  peas  were  slightly  ploughed  in  and  the  oats  harrowed  in. 
The  young  plants  appeared  altove  ground  IMay  6,  and  made 
a rapid  and  luxuriant  growth.  Began  to  cut  the  crop  for 
"reen  fodder  June  13,  when  the  peas  were  coming  in  bloom. 
The  plants  attained  a height  of  nearly  three  feet,  and  yielded 
five  and  one-half  tons  per  acre  of  green  fodder  of  the  follow- 
ing composition : — 

Analysis  o/  Canada  Peas  and  Oats  {Green). 


[Station,  1892.]  Per  Cent. 

Moisture  at  100°  C.,  . . . . • . . .86.32 

Dry  matter,  . . ■ . . • . .13.68 


100.00 

Analysis  of  Dry  Matter. 

Crude  ash, 6.90 

“ cellulose,  . . • . . . . . . .26.66 

“ fat, 2.29 

“ protein,  . . . . . . . . • .16.01 

Xon-nitrogenous  extract  matter, 48.14 


100.00 
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i.  Expeki-aients  avitji  Grass  Land  (Meadows). 

The  permanent  grass  lands  are  hy  their  location  arranged 
into  two  divisions,  west  and  east  of  a pvd)lic  liighAvay. 
They  cover  at  i)resent  a space  of  sixteen  to  seventeen  acres. 

The  2veM  side  division  consists  of  old  meadows,  kept  for 
over  twenty  years  in  grass.  The  area  has  for  years  been 
steadily  reduced  in  size  by  turning,  as  circumstances  ad- 
vised, more  or  less  at  a time  into  Y)lats  for  field  experiments. 
In  their  present  condition  they  surround  our  main  field  for 
experimental  purposes.  They  are  in  ])art  underdrained, 
and  are  kept,  by  a moderate  annual  top-dressing  Avith  barn- 
yard manure,  in  a fair  state  of  production,  considering  the 
condition  of  the  sod.  The  area  comprises  to-day  approxi- 
mately not  jnore  than  seven  acres. 

The  east  side  division  of  meadoAvs  comprises  an  area  of 
ai)Out  9.G  acres.  The  entire  field  to  18<S(3  consisted  of  old, 
worn-out  grass  lands,  overrun  Awith  a Avorthless  groAvth  on 
its  more  eleA'ated  })ortion,  and  covered  Avith  weeds  and 
sedges  in  its  loAver  section.  The  improvement  of  the  land 
by  underdraining  and  ploughing,  and  sul)sequently  by  the 
use  of  a system  of  drill  culture,  began  in  some  parts  (north 
end)  in  1886  and  m others  (south  end)  in  1887.  Eor  the 
details  of  this  Avork  see  ninth  ammal  report  (1891).  The 
following  seeds  have  been  a})plied  : — 

In  1888,  to  the  more  eleAwted  {)ortions  — 

Two  bushels  herds  grass  {Pldeum  prateiise) . 

Tavo  busliels  red  top  {Agrostis  vidgaris). 

Tavo  bushels  Kentucky  blue-grass  {Poa  pratensis) . 

Taa'o  bushels  meadoAV  fescue  {Festuca  piratensis) . 

SeA'en  pounds  SAA^eet-sceuted  A^ernal  grass  {Antlioxanthum  odor- 
atum). 

This  AAUis  applied  at  the  rate  of  from  two  to  tAvo  and  one- 
half  busliels  })er  acre.  The  loAver  and  more  AA'et  portion  of 
the  meadoAV  was  seeded  doAvn  Avith  the  following  mixture 
of  grass  seeds  : — 
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Twenty  pounds  soft  brome  grass  (Bromus  mollis). 

Twelve  pounds  herds  grass  {Phleuin  pratense) . 

Nine  pounds  red  fescue  {Festuca  rubra). 

Eight  pounds  fowl  meadow  grass  {Poa  serotina) . 

Seven  pounds  Rhode  Island  bent  (Agrostis  alba) . 

Six  pounds  orchard  grass  (Dactylis  glomerata) . 

Five  pounds  crested  dog-tail  {Cynosurus  cristatus) . 

Four  pounds  meadow  soft  grass  (Holcus  lanatus). 

Two  pounds  sweet-scented  vernal  grass  (Anthoxanthuin  odor- 
atum). 

In  1889,  from  four  to  five  pounds  of  alsike  clover,  per 
acre  were  added  ))y  broadcast  seeding  to  the  meadow  early 
in  the  spring. 

In  1890,  from  two  to  three  pounds  of  alsike  clover  seed 
were  sown  })or  acre  on  the  entire  meadow. 

In  1892  the  entire  area  was  divided  into  four  plats,  nuni- 
hered  I.,  II.,  III.,  IV.,  beginning  at  the  north  end.  The 
following  system  of  manuring  was  adopted  : — 

Plat  I.  (1.95  acres),  31,200  pounds  barn-yard  manure, 
applied  late  in  the  fall  of  1891  (rate  of  8 tons  to  the  acre). 

Plat  II.  (2.02  acres),  24,240  ])ounds  barn-yard  manure, 
applied  INIarch  4,  1892  (rate  of  6 tons  to  the  acre). 

Plate  III.  (2.59  acres),  1,554  pounds  ground  ])one,  518 
pounds  muriate  of  i)otash,  applied  April  18,  1892  (rate  of 
600  pounds  bone  and  200  i)Ounds  muriate  of  potash  per 
acre ) . 

Idat  IV.  (3  acres),  3 tons  unleached  wood  ashes,  applied 
April  15,  1892  (rate  of  1 ton  to  the  acre). 

Following  is  the  yield  of  hay  (first  and  second  cut)  for 
three  consecutive  years  : — 


Yield  of  Huy  in  1890. 

Plat  I. 

1 

First  Cut.  Second  Cut. 

1.92  acres. 

14,625  ijounds,  July  1.  I 3,790  pounds,  Se2:)t.  1. 

Total  yield  of  hay,  18,415  ijounds. 

Yield  per  acre,  9,591  pounds,  or  4.80  tons. 
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Yield  of  Hay  in  1890  — Concluded. 


Plat  11. 

First  Cut. 

Second  Cut. 

1.92  acres,  . 

12,480  2^ounds,  July  1. 

3,105  jjounds,  Sejh.  3. 

Total  yield  of  hay,  15,58-5  pounds 
Yield  jjer  acre,  8,117  pounds,  or  4.06  tons. 


Pl.AT  III. 

First  Cut. 

Second  Cut. 

2.41  acres,  . 

14,460  jiounds,  June  26. 

3,535  jiounds,  Seiitember. 

Total  yield  of  hay,  17,995  jjounds. 

Yield  23er  acre,  7,466  pounds,  or  3.7.3  tons. 


Plat  IV. 

(IV.  aiul  V.,  1889.) 

> irst  Cut. 

Second  ('ut. 

3 acres,  . 

13,380  jiounds,  July  1. 

4,080  jiounds,  Sejit.  3. 

Total  yield  of  hay,  17,460  i^ounds. 

Yield  j^er  acre,  5,820  i:)ounds,  or  2.91  tons. 


Yield  of  Hay  in  1891. 


Plats. 

First  Cut. 

Second  Cut. 

Total. 

Plat  1.,  2ier  acre,  .... 

Pounds. 

6,528 

Pounds. 

1,446 

Pounds. 

7,974 

Plat  II.,  jier  acre,  .... 

5,988 

1,440 

GO 

Plat  III.,  jier  acre,  .... 

4,641 

1,015 

5,656 

Plat  lY,,  jier  acre,  .... 

3,750 

1,610 

5,360 
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Plat  I.,  . 
Plat  II.,  . 
Plat  III., 
Plat  IV„ 


Yield  of  Hay  in  1891  — Concluded. 


Plats. 

Total  Yield. 

Total  Yield  per  Acre. 

Tons. 

Pouiuls. 

Tons. 

Pounds. 

7 

1,549 

3 

1,974 

• • • • • 

7 

1,004 

3 

1,428 

• • • • • 

7 

649 

2 

1,656 



8 

80 

2 

1,360 

Yield  of  Hay  in  1892. 


Plats. 

First  Cut. 

Second  Cut. 

total 

■weight. 

RATE 

PER  ACRE. 

TOTAL 

■WEIGHT. 

R.CTK 

PER  ACRE. 

Tons. 

Pounds. 

1 

Tons.'  Pounds. 

1 

Tons. 

Pounds. 

Tons. 

Pounds. 

Plat  I. 

5 

805 

2 , 1,541 

2 

45 

1 

74 

Plat  II, 

5 

895 

2 1,394 

1 

1,975 

- 

1,968 

Plat  III., 

6 

50 

2 1 652 

1 

1,320 

- 

1,282 

Plat  lY., 

6 

1,087 

2 1 362 

3 

no 

1 

36 

Plats. 

Total  Yield. 

Total  Yield 

PER  Acre. 

1 

Tons.  Pounds. 

1 

Tons. 

Pounds. 

Plat  I.,  . 

7 1 850 

3 

1,615 

Plat  IL, 

7 870 

0 

1,362 

Plat  III., 

7 : 1,370 

2 

1,934 

Plat  IV 

9 ! 1,197 

1 

3 

398 

Yield  of  Hay  on  West  Side  Division. 


Tons. 

Pounds. 

First  cut,  ......... 

9 

510 

Second  cut, 

3 

25 
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Eollowins:  is  the  analysis  of  hay  and  rowen  yianvn  on  the 

O t.  «.  Cy 

plats  : — 

[I.,  hay;  II.,  rowen.] 


Pkr 

Cknt. 

11. 

Moistui'e  at  100°  C.,  ....... 

8.91 

11.31 

Dry  matter, 

91.06 

88.69 

100.00 

100.00 

Anahjsis  of  Dry  Matter. 

Crude  ash,  . . . . . . 

6 . 61 

6.18 

“ cellulose, 

31.82 

29 . 98 

“ fat, 

3.18 

1.23 

“ protein, 

10.11 

12.11 

Nou-nitrogenous  extract  m:itter,  .... 

11.95 

17 . 20 

100.00 

100.00 

Fertilizing  Gonslituenls. 


Moisture, 

8.91 

11.31 

Nitrogen, 

1.516 

1.717 

Phosjjhoric  acid, 

0.269* 

0.132* 

Potassium  oxide,  ........ 

1.55* 

1.186* 

Valuation  per  2,000  jtounds, 

$6  21 

$6  96 

* Average  in  ninth  report. 
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8.  Keport  ox  General  Farm  AVork  (1892). 

The  lands  assigned  for  the  use  of  tlie  Alassachusetts  State 
Agricultural  Experiment  Station  cover  an  area  of  tifty  acres. 
Ten  acres  are  natural  Avoodlands,  and  forty  acres,  includ- 
ing the  space  occupied  l)y  the  huildings,  are  used  for  the 
raising  of  farm  crops.  At  present  from  fifteen  to  sixteen 
acres  are  under  cultivation,  and  from  sixteen  to  seven- 
teen acres  are  })ernianent  grass  lands.  As  every  portion  of 
the  land  is  at  present  serving  for  some  special  experiment, 
the  general  management  of  the  farm  is  to  a controlling 
degree  sulyected  to  the  requirements  of  the  Avork  called  for 
in  connection  Avith  the  A’arious  questions  under  iiiA-estigation. 
The  adoption  of  a thorough  mechanical  preparation  of  the 
soil,  supported  hy  a careful,  clean  cultivation  of  the  crops 
raised,  has  brought  the  lands  into  a fair  condition  for  field 
experiments.  Each  field  has  had  for  years  its  own  system 
of  manuring,  and  becomes  thereby  from  year  to  year  more 
A'aluable  for  experimental  purposes.  AA^herever  circum- 
stances haA'e  been  faA'ora1)le,  forage  crops  haA'e  been  chosen, 
for  the  purpose  of  studying  the  influence  of  A'arious  systems 
of  fertilization  and  cultiAation  on  their  growth  and  s[)ecial 
character.  This  practice  has  resulted  already  in  the  success- 
ful introduction  of  some  valuable  forage  plants  new  to  our 
locality,  and  has  also  materially  assisted  us  in  an  economical 
siqjport  of  quite  extensiA'c  experiments  in  stock  feeding. 
The  beneficial  efiect  of  many  of  these  crops  on  the  physical 
and  chemical  condition  of  our  cultivated  lands  is  cA'eryAAdiere 
noticed,  Avhen  compared  Avith  their  preA'ious  general  condi- 
tion. 

During  the  past  season  scAmral  A'arieties  of  soja  l)ean, 
serradella,  Canada  peas  and  oats,  summer  A'etch  and  oats 
have  been  raised,  to  supplement  our  current  farm  crops,  as 
corn,  rye,  barley,  Hungarian  grass,  etc.,  for  feeding  pur- 
poses. 

Three  silos  have  been  filled  AA'ith  mixtures  of  ditferent 
crops ; one  silo  is  filled  AA’ith  equal  weights  of  fodder  corn 
and  soja  bean,  one  with  two  ]>arts  soja  l)ean  and  one  part 
fodder  corn,  and  the  third  Avith  three  parts  serradella  and 
one  part  Hungarian  grass. 
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The  character  and  amount  of  farm  and  garden  crops 
raised  in  1802  may  l)e  seen  from  the  subsequent  statement : — ■ 


Hay  (first  cut), 

Itowen  (second  cut),  ....... 

Fodder  corn  (green), 

Corn  stover, 

Corn  (ears), 

Roots  (beets,  IJ  ; mangolds,  4| ; carrots,  2| ; turnips,  ^), 
Rye  (643  pounds  gi'ain,  1,767  pounds  straw), 

Earley  (539  loounds  grain,  1,289  ])Ounds  straw). 

Oats  (318  pounds  grain,  1,227  pounds  straw),  . 

Potatoes, 

Tomatoes, 

Cabbages, 

Vetch  and  oats  (green), 

V etch  and  oats  (dry) 

Soja  bean  (green),  

Soja  bean  (straw,  770  pounds  ; beans,  210  jiounds),  . 

Canada  i)eas  and  oats  (green), 

Canada  peas  and  oats  (dry), 

Miscellaneous  crops,  ....... 


Tons. 

35 

111 

171 

4f 

s 

? 

9 

n 

3 

r 

31 

3 

5 

1 

2 

10 

1 

2 

If 

3 

91 
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9.  Depaktmext  of  Vegetable  Physiology. 

Report  by  1)k.  James  Ellis  IIumpiikey. 

As  in  previous  years,  the  work  of  the  department  has 
steadily  continued  since  the  last  report.  The  results  of  the 
year’s  investigations  t-o  lie  described  in  the  following  pages 
contain  several  matters  of  scientific  interest  and  of  practical 
importance  to  various  classes  of  cultivators.  The  work  on 
diseases  of  some  leading  winter  crops  has  been  continued, 
and  a considerable  part  of  the  present  report  is  occupied  liy 
a discussion  of  the  known  fuiio'ous  diseases  of  the  cucumlier 
plant,  both  under  glass  and  in  the  open  air.  Studies  of 
a disease  of  Enalish  violets  are  descrdied : as  also  some 
cultures  of  the  “black-knot”  fungus  of  the  plum,  with 
suggestions  for  its  practical  control.  Directions  for  avoiding 
the  attacks  of  the  fungi  known  as  powdery  mildews  will 
also  be  found,  and  briefer  notes  on  other  disease-producing 
fiingi  of  importance. 

The  department  has  rejilied,  during  the  year,  to  numerous 
inquiries  from  various  sources  touching  a wide  range  of  sub- 
jects, and  has  been  alile  to  be  of  considerable  service  to  the 
farmers  and  gardeners  of  the  State  in  this  way. 

In  closing  his  connection  with  the  station  with  the  comple- 
tion of  this  report,  the  writer  desires  to  express  the  hope 
that  the  value  of  mycological  investigations  has  been  sufli- 
ciently  demonstrated  to  ensure  their  continuation  at  Amherst. 

The  subject-matter  of  the  ^iresent  report  is  arranged  under 
the  following  heads  : — 

I.  Diseases  of  the  cucumber  plant. 

1.  Sclerotium  disease  (“  timber  rot  ”) . 

2.  Powdery  mildew. 

3.  Downy  mildew. 

4.  Damping  off. 

5.  Leaf  blight. 

6.  Leaf  glaze. 

7.  Other  diseases 
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II.  A violet  disease. 

III.  The  black  knot  of  plum  and  cherry. 

IV.  Grain  rusts. 

^"arious  diseases. 

1 . I’owdery  mildew  of  strawberry. 

2.  Powdery  mildew  of  gooseberry. 

3.  Cluster  cup  of  gooseberry. 

4.  A hazel  fungus. 

VT.  Treatment  for  powdery  mildews. 

As  bclbre,  the  “ General  Account  of  the  Fungi,”  on  pages 
lb.')  to  211  of  the  seventh  report  of  this  station,  may  be 
found  useful  as  an  aid  to  the  full  understanding  of  the  follow- 
ing discussions. 

I.  Diseases  oe  tjie  Cucumber  Plant. 

1.  A ScLEROTiUM  Disease — Sderotima  Liberiiana  F’k’l  (Plates 

I.  and  II.) 

A subject  concerning  which  many  and  urgent  inquiries 
have  been  addressed  to  the  tvriter  by  growers  of  wunter 
cucumbers  near  Boston  is  the  disease  known  among  them  as 
“ timber  rot.”  * This  trouble  makes  its  appearance  regularly 
in  the  S})ring,  Avhen  the  })lants  are  well  grown  and  m bearing, 
and  is  a cause  of  much  loss.  The  tirst  specimens  showing 
the  natui'c  and  ellects  of  the  disease  were  received  m INIay 
last,  from  AV.  AV.  Rawson,  Esq.,  of  Arling-fon  ; and  subse- 
(jiKMilly  a visit  was  made  to  Ids  greenhouses,  where  the  dis- 
ease' was  seen  in  various  stages  of  development,  and  further 
specimens  for  study  were  obtained. 

The  most  cursory  examination  of  good  specimens  makes 
it  evident  that  avc  have  here  to  do  Avith  a fungous  disease 
of  much  interest.  It  attacks  chielly  the  stems  of  the  host- 
lilants,  sometimes  the  fruits.  I am  not  aware  that  it  ever 
attacks  this  crop  out  of  doors,  but  in  the  Avarm  and  moist 
atniosi)here  of  the  cucumber  house  the  fungus  finds  very 

*■  Concerning  tlie  origin  of  this  name  it  is  not  easy  to  suggest  an  explanation. 
Popular  names  of  diseases  serious  enough  to  attract  attention  are  usually  in  some 
way  descriptive  or  otlierwise  appropriate.  The  present  name  has  little  of  such 
quality  to  recommend  it,  and  I have  no  clue  to  its  origin,  unless  the  appearance  of 
the  fresh  mycelial  threads  on  the  stem  may  have  suggested  that  of  the  mycelium  of 
Merulius  lachrymans  and  other  hymenomycetous  species  which  attack  wood. 
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congenial  conditions  for  luxuriant  development.  The  earli- 
est external  sign  of  the  presence  of  the  fungus  to  which  the 
disease  is  due  is  commonly  the  appearance  of  dense  white 
mats  of  its  mycelium  at  and  near  the  nodes  of  the  stem  (PI. 
I.,  a).  Examination  shows  that  the  tissues  of  the  stem  are 
thoroughly  permeated  l)y  the  fungus-threads,  which  have 
here  burst  through  the  surface.  At  this  stage  the  stem  is 
still  green  and  plump  (PI.  I.,  a),  hut  as  the  disease  pro- 
gresses it  begins  to  shrink  (PI.  I.,  /j)  aiul  to  turn  yellow. 
Later,  its  cellular  tissue  (parenchyma)  undergoes  Avhat  may 
he  termed  a sort  of  granular  decay,  shrivels,  and  linally  dries 
up,  leaving  hardly  more  than  a withered  mummy  of  the 
original  stem,  consisting  of  the  dried  and  yellow  A'ascular 
bundles  and  epidermis  (PI.  1.,  c). 

In  the  interior  of  diseased  stems  may  he  found  thick 
masses  of  white  mycelium,  and  in  the  latcu'  stages  there 
appear,  especially  near  the  nodes,  hard,  slender  black  bodies, 
sometimes  of  considerable  size,  which  remain  after  the  dis- 
appearance of  the  mycelium  (PI.  11.,  tig.  1).  These  serve 
as  a clue  to  the  cause  of  the  disease  Avhen  only  the  dried 
skeleton  of  tlie  stem  remains.  Sometimes  similar  black 
bodies  are  developed  in  the  mycelial  mats  on  the  exterior  of 
the  stems  (PI.  1.,  (/),  hut  this  is  not  commonly  the  case. 
Where  it  does  occur,  these  bodies,  instead  of  being  slender 
and  spindle-shaped,  are  usually  rounded  or  irregular  in  out- 
line, and  more  or  less  Hattened.  In  either  form  they  are 
at  once  recognizable  as  the  characteristic  resting  stage  of 
certain  fungi,  known  as  sclerotia,  and  point  strongly  to  the 
probability  that  the  disease  is  due  to  one  of  the  })arasitic 
cup-fungi  (^Dlscom>jcetes)  ot  the  genus  Sclerotiaia.  The 
young  fruits  are  often  attacked  by  the  fungus,  becoming  soft 
and  Avatery,  and  their  surfaces  being  coA'ered  by  the  Avhite 
mycelium.  The  rounded  and  tlattened  sclerotia  are  usually 
quite  freely  dcA^eloped  on  the  rotted  fruits  (PI.  I.,  /r.), 
and  are  often  found  adhering  to  their  shrunken  remnants. 
Sometimes  tAvo  or  more  sclerotia  of  the  surface  form  arise 
so  close  together  as  to  become  united  into  an  irregular 
mass  (fig.  2). 

These  sclerotia  arise  from  masses  of  fungus-threads  Avhich 
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])econie  closely  intertwined,  hranching’  and  increasing  in 
size  until  a compact  structure  is  formed.  This  is  at  first 
white,  hut  its  outer  layers  soon  become  changed,  and  their 
cell  walls  thickened  and  blackened  to  form  a protective  rind 
about  the  inner  unchanged  parts.  A section  through  the 
inner  portion  of  a mature  sclerotium  shows  that  the  con- 
stituent threads  have  l)ecome  so  closely  compacted  that  they 
form  a firm  pseudoparenchyma  (fig.  G).  As  they  lie  in  all 
directions,  any  section  is  sure  to  follow  the  course  of  some 
of  the  threads,  w'hile  -others  are  cut  at  all  angles.  Thus  the 
ai)))arent  cells  of  the  pseudoparenchyma  vary  in  outline  froi^i 
circular  to  much  elongated.  The  cell  cavities  have  abundant 
prot()})lasmic  contents,  but  neither  starch  nor  oil  can  be  rec- 
ognized in  them.  AVhen  sections  arc  submitted  to  Errera’s 
iodine  test,  however,  tiiey  prove  to  be  very  rich  in  glycogen, 
which  donl)tless  serves  as  a reserve  food  material  for  the 
future  d(‘vcl()[nnent  of  the  sclerotia.  These  bodies  are  to 
be  rcgard(Ml,  then,  as  resting  mycelia,  which  serve  the  same 
])urpose  as  the  resting  spores  of  some  fungi  in  tiding  over 
])(‘riods  unfavorable  to  active  development,  and  thus  keeping 
alive  the  species  from  season  to  season. 

In  ord('r  to  learn  the  liistory  of  their  further  development, 
a number  of  sclerotia  Avere  ])laced  in  moist  chambers  May 
2G,  a part  on  rather  poor  soil  and  a ])art  on  pure  quartz  sand. 
Loth  lots  were  kept  al)out  c<|ually  danq),  and  stood  side  by 
side  in  a north  window;  but  those  on  the  sand  began  their 
“germination”  more  promptly  and  carried  it  through  more 
satisfactorily.  As  those  on  the  soil  gave  no  results  difierent 
from  the  others,  and  were  subse(|uently  transferred  to  sand, 
where  they  did  much  l)etter,  they  will  be  neglected  in  the 
following  account.  Lut  it  should  be  said  that  this  result 
was  to  1)0  ex])octed  under  the  very  art  ihcial  conditions  of  the 
culture  chamber,  and  cannot  be  held  to  be  equally  applicable 
to  the  greenhouse.  In  a month  one  of  the  sclerotia  on 
(juartz  sand  showed  signs  of  further  development.  Two 
slender  stalks  were  growing  iq)ward  from  its  upper  side,  and 
t’wo  others  were  just  breaking  through  its  lower  surface. 
This  would  indicate  that  the  points  of  origin  of  these  stalks 
arc  not  determined  by  the  amount  of  light  to  which  they  are 
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exposed.  The  rate  of  growth  of  the  stalks  may  he  indicated 
by  the  fact  that  two  which  were  live  millimeters  long  June 
28  (tig.  3)  had  become  nine  millimeters  long  July  8,  ten 
da  vs  later.  Two  months  after  the  beo'inning  of  the  culture 
several  sclerotia  showed  from  one  to  four  stalks  each,  some 
of  them  well  developed.  These  stalks  are  bundles  of  nearly 
parallel  threads,  arising  from  the  inner  tissue  of  the  sclero- 
tium  and  bursting  through  the  rind.  They  are  at  first  white, 
except  for  a short  distance  above  their  bases,  and  their  sides 
are  clothed  by  the  short  and  delicate  free  ends  of  some  of  the 
outer  threads.  If  they  assume  an  erect  position  from  the 
first,  their  basal  portions  are  only  slight!}'  dark  colored 
(tigs.  3 and  7)  ; l)ut  if,  as  often  hap[)ens,  they  grow  for  a 
time  l)eneath  the  surface  of  the  sand  or  soil,  these  portions 
may  have  hardened  and  blackened  surtaces  (tig.  .7).  These 
stalks,  or  their  aerial  portions,  are  very  sensitive  to  light. 
In  cultures  before  a window  the  yf)ung  stalks  grow  from  the 
first  strongly  toward  the  window.  IVhen  the  cnlture  cham- 
ber was  turned  through  lS()o,  so  as  to  make  them  point  away 
from  the  window,  they  very  promptly  responded  to  tlie  stimu- 
lus of  the  light,  and  in  a single  day  showed  strong  helio- 
tropic curvature.  In  two  or  at  most  three  days  they  had  bent 
sharply  upon  themselves,  and  were  again  directing  their  tips 
obliquely  toward  the  light,  in  response  to  the  combined  in- 
tluences  of  negative  geotropism  and  positive  heliotropism. 
By  the  time  a stalk  reaches  a length  of  al)out  five  milli- 
meters above  the  surface  of  the  sclerotium  or  of  the  soil,  a 
conical  depression  begins  to  appear  in  its  upper  end  (tig.  7). 
This  depression  arises  and  increases  in  size  by  greater  growth 
at  the  circumference  than  at  the  centre  of  the  stalk,  and  the 
tinal  result  is  a shallow  cup  crowning  the  stalk.  Some  idea 
of  the  rate  of  growth  of  these  cups  may  be  gained  by  com- 
paring the  stages  a and  h in  tigs.  4 and  5,  in  each  of  which 
the  condition  shown  at  h re[)resents  the  gain  in  four  days 
over  a.  Under  favorable  conditions  the  cu})s  may  reach  a 
diameter  of  as  much  as  eight  millimeters,  and  they  have  been 
been  even  larger.  Ordinarily,  Avhen  thev  l)ecome  larger 
they  are  also  much  flattened,  having  often  the  form  of  disks, 
with  only  slight  depressions  at  their  centres.  'When  mature. 
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their  outer  surfaces  remain  of  a wliito  or  slightly  creamy 
color,  while  their  inner  or  upper  faces  arc  of  a brownish  or 
clay-colored  shade. 

dVhile  still  very  young  the  cups  may  he  seen  to  he  the 
spore-producing  organs  of  the  fungus.  The  body  of  a cup  is 
composed  of  threads,  Avhich  are  coutiuuatious  of  and  similar 
to  those  of  the  stalk;  hut  its  inner  surface  is  composed  of 
two  kinds  of  threads,  arising  from  the  vegetative  threads  of 
the  outer  pf)rti()U  and  standing  close  togedher  parallel  to  each 
other  and  at  right  angles  to  the  surface,  like  the  threads  of 
the  of  velvet.  A i)art  of  these  tlu-eads  are  essen- 

tially similar  to  those  from  which  they  arise,  and  these 
terminate  in  blunt  ends.  They  arc  known  as  2}ajrq)/ii/ses. 
d'he  rest  are  much  swollen,  and  when  young  have  dense 
protoplasmic  contents.  As  they  rc'ach  their  full  size  the 
contents  ))(‘gin  to  show  dilfercntiatiou,  and  there  tinally  ap- 
})car  in  each  of  these  S})ore-sacs  eight  colorless,  elliptical 
spoi'cs  (tig.  <S).  'Wdien  the  s])orcs  are  (piite  mature,  one 
may  ol)serve  that  the  tip  of  the  spore-sac  [ascus)  ap[)ears 
thickened  and  gelatinous.  It  is  through  this  apical  part  of 
the  wall  that  the  spores  ai‘c  dischaiged;  and  after  their 
escape  one  may  sc'O  the  opening  through  which  thej"  have 
passed  out.  The  ejt'ctiou  of  the  spores  from  an  ascus  takes 
place  suddenly  and  explosively,  and,  as  the  tips  of  the  asci 
form  tlu'.  inner  surface  of  the  cup,  they  i)ass  directly  into 
the  air.  If  a cu[)  be  allowed  to  develop  (piitc  undisturbed 
in  a moist  chamber  for  two  or  three  days,  and  then  be 
slightly  jarred,  the  eseajK'  of  the  spores  from  the  numerous 
asci  that  have  ri[)ened  during  the  interval  can  bo  plaiidy 
seen,  like  a tiny  pulf  of  white  smoke  from  the  surface  of  the 
cu[).  If  a glass  sli[),  moistened  Avith  Avaiter,  be  held  over 
the  cu[)  Avheu  this  occurs,  the  spores  (hg.  8,  sjo.)  can  be 
obtained  very  pure  and  in  considerable  (piantity.  As  has 
been  said,  the  asci  and  spores  begin  to  mature  Avhen  the  cup 
is  still  A'cry  small,  and  the  ripening  of  successive  ones  con- 
tinues during  and  after  the  close  of  the  groAvdli  of  the  cup, 
for  a })eriod  of  three  Aveeks  or  more.  During  this  time  the 
number  of  spores  produced  by  a single  cup  is  enormous, 
Sind  qnito  ])eyond  ;ip])roximate  eatimations.  In  my  cultures 
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of  a few  sclerotia  produced  on  a single  young  fruit  (PI.  I., 
y)’.),  they  continued  to  give  rise  to  successive  new  cups  for 
a period  of  four  months. 

A comparison  of  the  structures  whicli  have  heen  described 
with  the  recorded  facts  concerning  the  known  Sderotinm 
shows  that  in  the  form  and  structure  of  the  sclerotia,  in  the 
color,  form  and  size  of  the  cups,  and  in  the  form  and  size 
of  the  spores,  this  fungus  fully  agrees  with  the  European 
species  known  as  Sclerotinia  LihertianciY'l^'X. , and  described 
by  Brefeld  * and  DeBary  f under  the  name  Peziza  Sclerotio- 
rum.  Our  first  cultures  with  this  fungus  were  made  immedi- 
ately after  obtaining  the  material,  with  the  only  parts  of  the 
plant  then  available,  mycelium  taken  from  diseased  cucum- 
ber stems,  and  sclerotia.  On  prune-gelatine  a small  bit 
from  a mass  of  mycelium  gave  rise  to  abundant  threads, 
ramifying  through  the  substratum,  and  })roducing  alnui- 
dantly  the  “ attachment  organs,"’ to  be  described  later,  but 
giA'ing  rise  neither  to  sclerotia  nor  to  any  spore  form.  Thin 
slices  from  the  inner  tissue  of  sclerotia  sown  on  the  same 
suljstratum  gave  the  same  result.  But  when  similar  slices 
Avere  soAvn  on  sterilized  bread,  saturated  with  an  infusion  of 
prunes,  the  bread  became  completely  enveloped  in  a Avhite 
mycelial  cloud.  A Aveek  after  the  beginning  of  the  culture 
the  mycelium  had  collapsed  into  a thick  film  over  the  surface 
of  the  bread,  and  a few  rather  small  sclerotia  had  formed  on 
the  surface.  Two  Aveeks  later,  no  further  ehaime  liavino; 
been  obseiuaible  and  all  deA'elopment  having  evidently  ceased 
some  time  l)efore,  the  Avhole  Avas  remoA'ed  from  the  moist 
chamber,  and  it  aauis  found  that  Ijeneath  the  superficial 
mycelial  film,  and  occupying  the  space  originally  occupied 
by  the  sul)stance  of  the  bread,  Avas  an  almost  solid  mass  of 
Avell-matured  sclerotia,  A'arying  in  size  from  that  t)f  small 
shot  to  that  of  a large  pea. 

e may  consider  next  the  cultures  Avith  ascospores  made 
after  the  development  of  the  spore  cups  from  the  sclerotia 
artbrded  the  means  of  obtaining  them.  Mdien  these  spores 
are  soAvn  in  distilled  water  and  protected  from  drying  up, 
they  germinate  promptly  and  shoAV  consideralfie  groAvth  by 

* Botanische  L’ntersuchungcn  liber  Schimmelpike,  IV, ; 1881, 

t Botanische  Zeitung,  1886,  Mos.  22-27. 


218  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


the  end  of  the  first  day  (tig.  0).  They  may  continue  to 
grow  for  aljout  two  days,  in  wlucli  time  the  germ  tul)e  may 
l)ecome  several  times  as  long  as  the  greater  diameter  of  the 
spore.  If  no  nourislmient  l)e  ohtainalde,  growtli  ceases  and 
death  follows.  If,  however,  nourishment  he  provided  in  the 
form  of  an  iid’usion  of  ])runes,  for  instance,  the  development 
of  the  gei'in  thread  is  very  rapid,  and  the  entire  culture  drop 
is  tilled  hy  a mat  of  strong  and  branching  threads.  The 
difference  in  development  due  to  absence  or  presence  of 
nourishment  may  1)C  seen  by  comparing  tigs.  9 and  10, 
which  rc])res<'nt  spores  alter  one  day’s  development  under 
these  op])osite  conditions,  resi)ectively.  Vigorous  branches 
of  the  mycelium  grow  upward  into  tin;  aii’  and  downward 
into  coidact  Avith  the  glass  sli[)  supporting  the  culture. 
No  traces  of  s])ore  formation  could  ever  be  detected  on 
the  aerial  threa-ds,  although  carefully  sought  for.  t)n  the 
branches  Avliich  come  in  contact  Avith  the  glass  are  ])roduced 
in  all  nourislu'd  cultures,  and  Auny  al)undantly,  certain 
structures  characteristic  of  this  and  related  species  of  fungi, 
a.nd  knoAvn  as  aiiachm.ent  or(/an.'^.  These  organs  a})j)ear  to 
be  formed  AvlicncA'cr  branches  of  a groAA'ing  mycelium  come 
in  contast,  Avith  tirm  unyielding  objects.  They  are  })roduced 
1y  the  rapid  and  more  or  less  exactly  dichotomous  branch- 
ing of  a thread,  Avdiich,  at  the  same  time,  l)ecomes  much 
stouter  and  richer  in  i)roto})lasniic  contents  than  l)efore. 
d'he  short  and  densely  aggregated  l)raiAches  form  a thick 
tassel,  Avhich  becomes  attached  by  the  free  ends  of  its 
branches  to  the  substratum  (tig.  11).  At  this  time  these 
organs  are  readily  recognized  by  the  naked  eye  as  small 
darker  spots  on  the  glass  of  tiie  culture  sli))  or  vessel.  A 
day  after  its  com})lete  development  one  of  these  organs 
shoAA's  signs  of  degeneration.  Its  dense  contents  begin  to 
become  Avaitery  and  to  disap})ear,  and  by  the  second  day 
there  is  left  little  l)ut  the  empty  outer  Avails,  enclosing  a 
nearly  or  quite  continuous  cavity  (tig.  12).  The  })0ssible 
or  })rol)ablc  signilicancc  of  these  peculiar  structures  may  be 
discussed  later.  Slide  cultures  of  spores  in  prune  infusion 
or  similar  fluid  medium  rarely  yielded  anything  besides 
mycelium  and  attachment  organs;  but  occasionally  a small 
sclerotiuni  is  devclo])cd.  The  vegetative  development  on 
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any  nutrient  substratum  is  accompanied  by  a remarkable 
formation  of  the  octahedral  crystals  of  oxalate  of  lime, 
Avhich  are  })roduced  in  immense  numl)ers  in  the  interstices 
between  the  threads. 

Ascospores  sown  on  sterilized  bread  saturated  Avith  an  in- 
fusion of  prunes,  in  test  tubes,  produced  an  abundant  and 
l)eautiful  mycelium  over  the  Avhole  surface  of  tlie  bread  and 
far  above  it.  The  branches  in  many  places  reached  the 
inner  surface  of  the  tubes,  and  there  deA^clopcd  great  num- 
bers of  attachment  organs.  No  S[)orc  formation  ever  oc- 
curred ; but  a Aveek  after  the  l)eginning  of  the  culture  dense 
Avhite  masses  Avere  detected  among  the  looser  tlireads.  On 
examination  these  })roved  to  be  very  tirm  lumps  of  matted 
threads ; and  the  following  day  they  had  become  nearly 
l)lack  in  color.  A day  later,  nine  days  from  the  sowing  of 
the  spores,  the  cultures  contained  many  larger  and  structu- 
rally mature  sclcrotia.  In  this  case  the  sch-rotia  Avere  ])ro- 
duced  Avholly  upon  the  surface,  and  did  not  rej)lace  at  all  the 
substance  of  the  bread,  as  in  a i)reAdously  descril)ed  instance. 
Subsequent  examination  showed  that  no  further  deAmlopment 
occurred,  the  activity  of  the  mycelium  ceasing  Avith  the 
formation  of  the  sclerotia. 

If  ascospores  l)e  soavii  in  Avatcr  on  the  surfaci'  of  a cu- 
cuml)er  stem,  or  at  its  growing  point,  it  might  be  expected 
that  the  germ  tubes  Avould  promptly  penetrate  the  tissues 
and  infect  the  plant,  if  it  be  really  true  that  this  fungus  is 
the  efficient  cause  of  the  disease.  But,  although  carefully 
protected  from  drying,  they  utterly  fail  to  attack  the  plant, 
CA^en  though  sown  in  a fresh  cut  reaching  to  the  actiA'e  tissues 
of  the  plant,  Avhen  sown  in  Avater  t)nly.  On  the  other  hand, 
if  they  be  sown  on  a healthy  and  uninjured  })art  of  the  plant, 
in  a drop  of  nutrient  Iluid,  the  result  is  very  different. 
( rcrmination  pia)ceeds  rapidly,  attachment  organs  are  formed 
on  the  surface  of  the  plant,  and  soon  this  surface  is  })ene- 
trated  by  fungus-threaxls  which  quickly  spread  through  the 
tissues.  In  this  AA'ay  infection  takes  place,  and  the  plant  is 
lost.  Eaxu  the  leaA^es  of  a plant  kept  in  a moist  chamber 
are  in  this  Avay  readily  attacked.  Three  days  from  the 
soAving  of  a small  drop  of  prune  infusion  containing  fresh 
ascospores  upon  a large  leaf  of  such  a plant,  the  leaf  AV'as  a 
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slimy  mass  of  decay,  while  a neighboring  one,  sown  with 
spores  in  pure  water  at  the  same  time,  remained  })erfectly 
sound.  Two  days  later  the  whole  })lant  had  snccumbed. 
If  a hit  of  decayed  tissue,  containing  abundant  and  vigorous 
threads  of  the  fungus,  he  placed  u[)ou  a healthy  })lant,  the 
latter  is  promptly  attacked  and  destroyed.  These  results 
furnish  interesting  confirmation  of  DcBarv’s  conclusion*  that 
the  spores  of  this  fungus  are  unal)lc  to  attack  its  host-})lants 
})arasitically  until  their  germ  tubes  have  been  saprophyti- 
cally  nourished  for  a time.  That  is,  the  fungus  may  he  said 
to  he  in  })roeess  of  ac(|uiring  a truly  parasitic  hahit  Avhich  it 
has  not  yet  fully  developed.  Tluu’e  is  no  reason  to  doubt 
that  these  sport's,  germinating  on  the  rich  soil  of  the  green- 
house, about  the  bases  of  the  ])laiits,  find  there  all  the 
nourislniK'nt  needed  for  the  deA'elopment  of  a mycelium 
capabh'  of  parasitic  invasion.  It  seems  very  probable,  too, 
that  DeRary's  explanalion*  of  the  signilicance  and  function 
of  tlu^  so-called  attachment  organs  is  the  correct  one.  This 
is  tt)  the  cil’ect  that  these  organs,  developed  on  the  linn 
surface  of  the  host  from  the  saprophyiically  nourished  my- 
celium, produce  iu  the  lluid  whicli  results  from  the  breaking 
down  of  their  protoplasm,  previously  described,  some  sub- 
stance! Avhich  softens  the  ceill  walls  and  kills  the  cell  contents 
of  the  host.  The  fungus-threads  arc  then  able  to  attack 
these  dead  cells,  and  thence  to  pc'nelrate  farther  and  farther 
into  the  tissues  of  the  host-plant.  After  its  establishment, 
and  the  dcvc'loiement  of  an  abundant  myeelium  within  the 
host,  the  fungus  forms  its  selerotia  just  as  iu  the  cultures 
above  described,  their  form  being  somewhat  modified  by  the 
shape  of  the  cavity  when  they  develop  in  the  inner  spaces 
of  the  })lant. 

AVe  i)ass  now  to  consider  the  question  of  other  spore 
forms  of  this  fungus.  It  is  a Avell-knowu  fact  that  many 
Ascom^U'ctons  fungi  possess  one  or  more  secondary  “sum- 
mer spore  ” forms,  known  as  conidia,  pycnidia,  etc.  ; and 
some  such  forms  have  been  found  to  belong  to  those  species 
of  fungi  most  closely  related  to  the  })rescnt  one.  None  has, 
however,  been  heretofore  proved  to  belong  to  the  present 
species.  Therefore,  when,  in  examining  plants  in  Mr.  Raw- 
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son’s  greenhouse,  a young  rotting  cucumber  was  found  which 
bore,  besides  the  white  Sderotinia  mycelium,  the  dark  spore 
threads  and  abundant  spores  of  a Botnjtis  form,  the  question 
of  its  o;enetic  connection  with  the  Sderotinia  liecame  a very 
interesting  one.  The  specimen  was  carefully  preserved,  and 
the  s})ores  were  obtained  quite  pure  for  a series  of  cultures. 
When  sown  on  prune-gelatine  they  produced  a luxuriant 
mycelium,  whose  growth  was  accompanied  by  a characteris- 
tic formation  of  crystals  of  oxalate  of  lime.  From  this 
mycelium  were  developed  numerous  attachment  organs,  like 
tho.se  above  de.scribed,  and  spore  threads,  with  spores,  iden- 
tical with  the  original  JJofr>/fS  form.  Excei)t  for  its  phys- 
iological similarity  in  the  production  of  oxalate  of  lime  and 
the  structural  similarity  of  its  attachment  organs,  there  was 
no  ground  for  suspecting  any  connection  between  this  form 
and  the  Sderotinia.  Sown  on  bread  saturated  with  prune 
infusion,  the  original  spores  gave  results  precisely  similar  to 
those  above  described.  When  sown  on  a solid  block  of 
sterilized  potato  in  a test  tube,  howeA'er,  they  produced  not 
only  abundant  attachment  oi-gans  and  spore  threads,  but 
also  sclerotia.  Nine  days  after  the  beginning  of  a culture, 
very  dense  masses  of  mycelium  were  seen  at  the  angles  of 
the  block  of  potato,  and  two  days  later  well-formed  young 
sclerotial  masses  occupied  the  same  positions,  ’fhese  ma- 
tured fully,  and  showed,  in  their  microscopic  stricture  and 
in  their  reaction  for  glycogen,  couq)lete  identity  with  the 
sclerotia  developed  from  the  ascospores  of  the  Sderotinia. 
The  sclerotial  masses  did  not  form  a rind  on  the  side  ne.xt  to 
the  potato,  and  remained  closely  adhering  to  it;  but  this 
Avas  proliably  due  merely  to  the  character  of  the  sulistratum. 
It  is  of  interest  to  note  that  the  spores  of  the  second  genera- 
tion from  the  original  material  failed  to  produce  sclerotia 
on  any  of  the  sub.strata  mentioned;  but  the  posith'e  evi- 
dence of  a single  culture  is  worth  any  number  of  failures. 
There  is  no  possibility  of  the  contamination  of  the  success- 
ful cultures  by  ascospores,  for  at  the  time  they  Avere  made 
not  a single  Sderotinia.  cup  Avas  or  cA^cr  had  lieen  in  existence 
in  the  laboratory.  The  culture  was  made  Avith  a drop  of  dis- 
tilled water  containing  a fcAV  spores,  and  showed  no  eAudence 
of  the  presence  of  any  other  mycelium  or  spore  form  than 
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the  liolrytis.  I have  preserved  the  l)lock  of  potato  Avith 
Botryfiii  threads  and  sclerotia  as  evidence  of  the  correct- 
ness of  tliese  statements.  It  is,  I l)elieve,  quite  Avithin 
hounds  to  say  that  the  results  desci’il)ed  raise  a Amry  strong 
pr(‘Suniption  in  faAU)r  of  the  aucav  that  Sderotinia  Lihertiana 
])ossesses  a coiddial  stage  of  the  Botrulis  type.  This  view 
is  furtlicr  streiigthened  hy  the  observations  to  the  same  elfect 
made  in  the  study  of  a disease  of  rape  hy  Erank,*  altliough 
lie  ideutihed  his  Jtotvijfis  as  one  Avhich  is  knoAvu  to  he  con- 
nected Avith  another  species  of  Sdero/inia. 

As  to  the  identity  of  the  Bofryfia  in  (piestion,  tlie  indeti- 
niteness  of  the  descrijdions  of  the  Auirious  so-called  species, 
and  the  undoulitcd  multiiilication  of  specitic  names  he3mnd 
all  reason,  render  it  difficult  to  speak  Avith  certainty.  But 
the  form  on  the  cucumher  appears  to  me  to  he  identical  in 
all  respects  Avith  that  ju’eviously  described  f as  the  cause  of 
the  rotting  of  lettuce  in  the  greenhouse,  and  believed  to  he 
the  form  knoAvn  as  Botrytis  vuJya7'is  Eries.  Some  points 
of  its  structure  are  poorly  shoAvn  in  hg.  13.  Unfortunately, 
I Avas  not  a])le  to  make  infection  experiments  Avhen  living 
spore  material  aauis  aA'ailalile ; hut,  in  A'ieAV  of  Kissling’s 
results  J Avith  a closety  related  Jiotrytis,  it  seems  probable 
that  the  conditions  Avhich  govern  its  attacks  as  a })arasite  are 
similar  to  those  above  descrilied  for  the  ascosiioric  form. 

Consideration  of  the  life  histoiy  aliOA^e  sketched  sIioavs 
clearly  that  the  ke}"  to  the  situation,  so  far  as  the  control  of 
this  disease  is  concerned,  is  to  lie  found  in  the  destruction 
of  the  sclerotia.  If  plants  Avhich  shoAV  the  disease  be 
promptly  removed  and  destroj-ed,  and  the  deAudopment  of 
sclerotia  be  thus  ])reAamtcd,  Avhile  careful  Avatch  is  kept  for 
any  sclerotia  accidentally  alloAA^ed  to  form,  one  need  have  little 
fear  of  serious  loss  in  future  crops,  even  on  the  same  soil. 
It  is  only  Avhere  diseased  plants  are  neglected,  and  sclerotia 
are  alloAved  to  develop  and  fall  to  the  ground  to  seium  as 
sources  of  infection  for  the  next  cro[),  that  serious  attacks 
can  continue  from  season  to  season.  The  control  of  this 
disease  does  not  require  even  the  trouble  of  spraying,  but 


* Die  Kranklieitea  der  Pflanzen,  p.  530:  >880. 
t Nintli  Report  Massachusetts  Experiment  Station,  p.  219. 
Hedwigia,  1889,  p.  227. 
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merely  the  pi’actice  of  what  should  he  ruling  principles  in 
every  greenhouse,  cleanliness  and  watchfulness. 

In  conclusion,  it  may  be  of  interest  to  review  briefly  the 
known  parasitic  species  of  Sclerotinia.  Vhe  need  notice  only 
those  which  are  capable  of  really  parasitic  life,  and  are  thus 
truly  disease-producing  fungi.  Sclerotinia  Lihertiana^'\C\. , 
the  above-described  species,  Avas  one  of  the  earliest  studies. 
Our  first  exact  knowledge  of  it  is  due  toDeBary,* * * §  Ih’efeldf 
and  Mattirolo,]:  Avho  described  the  sclercdia  and  the  })erfect 
form,  Avhile  later  DeBary  § worked  out  the  A’cry  interesting 
conditions  on  AAdiich  its  parasitic  life  depends.  lie  cultivated 
it  on  a great  A^ariety  of  plants,  including  the  turnip,  beet, 
carrot,  radish,  potato,  petunia,  zinnia,  l)ean  and  others. 
Brefeld  found  it  attacking  the  Jerusalem  artichoke,  and 
Frank  II  observed  a disease  of  rape  produced  by  it.  It  is 
probable,  too,  that  the  disease  of  heni])  ol)served  by  Ticho- 
mirofi’TI  in  Kussia  is  due  to  the  same  species.  The  cucumber 
has  been  found  by  Smith**  to  be  attacked  by  a fungus  Avhich 
he  identified  as  Botrytis  vulgaris,  but  which  he  regarded  as 
only  a saprophyte.  It  Avas  })robably  the  conidial  stage  of 
this  Sclerotinia,  and  the  discovery  of  its  })erfect  form  on  the 
same  host  is  therefore  A'ery  natural.  iMany  additions  to  the 
list  of  its  host-plants  are  likely  to  be  made. 

Sclerotinia  Fueled iana  DeBary  is  one  of  the  bt>st  knoAvn 
of  these  forms.  If  attacks  especially  the  leaves  and  fruits 
of  the  grape  Aune  in  Europe,  and  is  found  on  the  herbaceous 
parts  of  various  plants,  chiefly  in  its  conidial  form,  known 
as  Botrytis  cinerea.  Although,  as  in  Scl.  Lihertiana,  the 
conidial  form  usually  reproduces  itself  persistently,  the 
sclerotia  giA^e  rise  under  favorable  conditions,  Avhen  just 
matured,  to  the  Botrytis  form.  Mdien  older,  they  })roduce 
the  spore  cups  of  the  perfect  form.  These  facts  make  the 
demonstration  of  the  connection  of  the  two  forms  much 
easier  than  in  Scl.  Lihertiana.  A disease  of  onions  de- 


* Morpliologie  and  Physiologie  der  Pilze,  pp.  35,  60,  201 : 1866. 

t Botaii.  L' liters,  tiber  Schimiuelpilze,  lA'.,  p.  112  ; 1881. 

J Xuovo  Giornale  Botanico  Italiano,  XIA'.,  200  ; 1882. 

§ Botanische  Zeitung,  1886,  Xos.  22-27. 

II  Die  Krankheiten  der  Pflanzen,  p.  530 : 1850. 

H Bulletin  Soc.  Xaturalistes  de  Aloscou  : 1868. 

*•  Gardeners'  Chronicle,  XXA'.,  p.  173;  1876. 
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scril)cd  l)y  Sorauer  * appears  to  l)o  duo  to  this  si)ecie.s.  Its 
conidial  form  has  been  the  subject  of  important  studies  l)y 
Klein, f jMiiller-Thurgau  j;  and  Ivissling.§ 

Schrotinia  Tn'foliorum  Eriks,  has  been  shown  l)y  Klihn,|| 
RolmilT  and  Ericksson  **  to  cause  a serious  disease  of  vari- 
ous si)ecies  of  clover.  No  conidial  form  has  yet  I)een  con- 
nected with  it.  From  AVakker’s  fl  account  it  would  seem 
that  a very  destructive  disease  of  various  l)ull)S  (hyacinth, 
narcissus,  crocus,  scilla,  etc.)  in  the  great  proi)agating  fields 
of  Holland  is  due  to  the  same  fungus.  On  either  of  its  host- 
]ilants  it  i)enetrates  and  destroys  the  tissues  rapidly,  leaving 
tiiially  only  their  shrivelled  remains. 

A disease  of  the  European  Avhortlcberry  was  described  by 
Schroeter  in  lS7i),  and  l)y  him  attributed  to  one  of  these 
fungi,  which  he  called  Peziza  baccarnm.  The  subject  was 
taken  up  later  by  AVoronin,  who  has  distinguished  § § four 
closely  related  s^jecies  that  attack  the  fruits  and  leaves  of 
Euro})ean  Vaccinia.  The  one  w'hich  he  has  studied  in  most 
detail  is  Sclerotinia  Vaccinii  oron.  This  species  has  a 
summer  spore  form,  not  of  the  Botrytis  type,  but  very  simi- 
lar to  our  common  fruit-rot  fungus,  JSFoniJia  fi-ucfigena.'W 
Tlu're  is  no  I'easou  Avhy  these  or  similar  species  may  not 
be  found  attacking  our  Americnn  blueberries  or  ci’anberi’ics, 
and  })roducing  the  “ white  bliu'berries,'’  so  often  regarded, 
and  sometimes  just  ly,  as  freaks  or  sports. 

Finally,  there  may  Ix^  mentionetl,  as  of  interest  in  this 
connection,  the  disease  of  gai'den  lilies  studied  by  Alarshall 
AVard,1[ir  and  shown  to  be  due  to  a Boirytia  a])i)arently  dis- 
tinct from  those  above  mentioned,  and  very  probably  the 
conidial  stage  of  an  unidentitied  Sclerotinia. 

* Handbuch  der  Planzenkrankheiten,  II.,  p.  294  : 1886. 

t Botaiiische  Zeitung,  1885. 

\ Landwirtbschaftliche  Jalirbilclier,  XVII.,  p.  83  : 1888. 

\ Iledwigia,  XXVIII.,  p.  227  : 1889. 

II  Hedwigia,  IX.,  p.  50  : 1870. 

H Entwickelung  cines  Kleoarten  zerstOr.  Pilzes  ; Gottingen,  1872. 

Kgl.  Landsbr.  Akad.  llandlingar;  1880.  See  Bot.  Centralbl.,  I.,  296. 

tt  Allgem.  Vereen.  voor  Bloembollencultur  te  Haarlem,  1883-4 ; and  Archiv  Neer- 
landaises,  XXIII. 

XX  Hedwigia,  XVIII.,  p 177  ; 1879. 

Mem.  Acad.  Sci.  St.  Petersburg,  Ser,  7,  t.  XXXVI. : 1888  ;-and  Bericht.  Deutschen 
Bot.  Gesellschaft,  III.,  p.  LIX. : 1885. 

III!  Eighth  Report  Massachusetts  Experiment  Station,  p.  213;  and  PI.  II. 

1111  Annals  of  Botany,  II.,  p.  319  : 1888.  . 
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2.  The  Powdery  Mildew.  — Erysiphe  Cichoracearum  DC.  (Plate 

III.) 

In  the  last  report  of  this  department*  an  account  Avas 
given  of  this  disease,  Avhich  was  then  described  for  the 
first  time  in  America.  No  netv  facts  concerning  it  have 
since  been  learned  ; but  as  drawings  intended  to  accompany 
that  account  were  unfortunately  lost  in  the  mail,  new  ones 
have  been  prepared  for  publication  in  the  present  report, 
and  a bidef  recapitulation  of  some  facts  concerning  it  may 
serve  to  explain  these  figures  to  those  Avho  have  not  tlie 
jirevious  report  at  hand. 

Like  all  the  powdery  mildews,  this  plant  is  a surface 
parasite,  its  vegetative  threads  running  over  the  exterior 
of  the  host  (fig.  14).  The  epidermal  cells  of  the  latter  are 
pierced  at  intervals  by  short,  thick  branches,  sent  down- 
ward from  the  A'egetative  threads,  Avhose  office  is  the  absorp- 
tion of  nourishment  for  the  fungus  from  the  invaded  host 
cells  (fig.  14,  /<).  From  tlie  vegetatLe  threads  are  also 
produced  erect  spore  threads  (tig.  14,  sp.),  Avhich  bear  the 
summer  spores  of  the  fungus.  These  are  cut  off  in  basipetal 
succession  by  cross  })artitions,  the  apical  spore  lieing  thus 
always  the  oldest  and  falling  from  the  chain  as  soon  as  it  is 
fully  ripe  (fig.  15).  These  ripe  summer  spores  (fig.  16) 
germinate  quickly,  and  serve  to  spread  the  fungus  rapidly. 
The  fact  was  mentioned  in  our  previous  report  that  the 
spoi’es  on  diseased  cucumber  leaves,  received  from  Fitch- 
burg, Mass.,  and  from  Ithaca,  N.  Y.,  respectively,  did  not 
fully  correspond  in  size  and  form,  and  may  possilily  repre- 
sent ditierent  species  of  fungi.  Their  differences  may  be 
seen  by  comparing  the  figures  given.  AVhile  all  the  other 
figures  are  taken  from  the  ^Massachusetts  form,  fig.  17  repre- 
sents the  larger  summer  spores  of  the  New  York  one. 

Before  the  pulilication  of  the  previous  account  of  this 
fungus,  only  its  summer  spore  form  Avas  knoAvn  on  the 
cucumber,  and  its  specific  identity,  which  depends  upon  the 
Avinter  stage,  Avas  therefore  undetermined.  The  appearance 
of  the  winter  form  in  our  greenhouse  has  made  this  identifi- 
cation possible,  and  has  shoAvu  that  the  Massachusetts  form. 
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at  least,  is  one  of  the  most  coimuou  ami  widely  s))rea(I  mem- 
bers of  the  uroup  Erysiphe  C ichoracearimi.  The  winter 
stane  consists  of  tiny,  dark-brown,  roiinded  capsules,  con- 
sisting of  a linn  outer  crust  of  compacted  cells,  enclosing  a 
group  of  spore  sacs.  AVithin  these  sacs,  when  mature,  are 
formed  the  s[)ores.  The  structure  of  the  })eritheeia,  asci, 
spores  and  haustoria  of  the  cucumber  fungus  identifies  it 
beyond  doubt  as  the  species  above  named.  I have  not  been 
able  to  duplicate  the  lost  drawings  of  a })erithecium,  but  tig. 
lb  shows  a grou])  of  eharaeteristic  asci  with  spores,  and  tig. 
l!J  a single  ri[)e  spore.  These  si)ores  undoubtedly  carry  the 
fungus  over  from  season  to  season,  but  notlnng  is  yet  known 
as  to  their  gei’mination  and  further  development. 

3.  'I’liE  ])0'WNV  Mildew. — Plasvioi'iai'a  Cnbcrtsis  (B.  & C.)  Humph 
In  a previous  report  of  this  station*  Avill  be  found  an 
account,  with  figures,  of  this  downy  mildew  of  cucurbita- 
ceous  ]>lants,  Avhich,  though  but  recently  recognized  in  this 
country,  has  come  to  be  a serious  pest.  So  far  as  I know, 
its  occurrence  on  the  cucumlier  jilaiit  in  the  greenhouse  has 
not  heretofore  been  mentioned,  though  it  has  often  been 
obsi'rvcd  in  the  ojien  air  and  in  the  hot-bed.  This  fungus 
Avas  received  about  October  1,  in  large  quantity,  on  leaves 
f)f  greenhouse  cucumbers,  from  Messrs.  C.  11.  Chase  & Son 
of  Clinton,  Avho  report  that  they  liaA'o  sullered  from  its 
attacks  for  two  years  previous  to  the  })rescnt.  On  leaves 
attacked  by  this  fungus,  it  is  not  commonly  sufficiently 
abundant  to  be  recognized  by  the  unaided  eye,  as  the  spore 
threads  are  rather  thinly  scattered  over  the  loAver  faces  of 
the  leaves.  But  on  the  material  aboA^e  mentioned  the 
dcAudopment  of  tJie  fungus  Avas  very  luxuriant,  perlnpis 
from  the.  peculiarly  favorable  conditions  atforded  by  the 
greenhouse.  The  lower  leaf  surfaces  shoAved  the  distinctly 
purplish  tint,  duo  to  the  abundant  development  of  summer 
spores,  Avhich  cliaracterizes  the  presence  of  Auirious  nearly 
related  fungi  on  other  hosts.  These  individuals  presented 
no  dilferenees  in  structure  from  those  developed  out  of  doors, 
but  the  difference  in  luxuriance  of  development  Avas  very 
striking. 
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This  parasite  is  very  destructive  under  favorable  condi- 
tions, but  there  is  no  reason  to  doubt  that  thorough  and 
timely  spraying  will  control  it,  at  least  where  the  host-plants 
are  otherwise  in  a condition  to  make  healthy  growth. 

4.  Damping  Off.  — Pyihium  DeBaryanum  Hesse. 

Seeding  plants  of  many  s})ecies  have  long  been  known  to 
be  destroyed  in  gi’eat  numbers  by  the  alfection  known  as 
“ damping  off.”  To  the  nundier  of  those  known  to  lie  thus 
affected  was  added  in  a previous  report*  the  cucumber  plant, 
and  the  cause  of  the  trouble  was  shown  to  lie  the  same 
fungus  to  which  it  is  commonly  due  in  Europe.  The  same 
fungus  has  repeatedly  been  met  with  in  the  cucumber  house 
during  the  past  two  years,  and  has  caused  much  loss  of  time 
and  of  plants.  Last  fall  seedlings  which  had  started  well  in 
a bed  of  fresh,  rich  soil,  just  taken  from  a compost  heap 
where  it  had  lain  for  at  least  two  years,  were  so  generally 
attacked  that  nearly  all  Avere  lost.  The  attacks  were  so 
nearly  simultaneous  that  there  can  be  no  doubt  that  the 
fungus  Avas  generally  diffused  tliroughout  the  soil ; and, 
unless  it  is  aide  to  propagate  itself  in  some  way  of  which 
Ave  now  knoAv  nothing,  the  spores  from  Avhich  the  infection 
originated  must  have  remained  alive  in  the  compost  for  a 
long  time.  Unfortunately,  no  practicable  treatment  can  be 
recommended  beyond  the  removal  of  affected  seedlings, 
with  the  surrounding  soil,  as  quickh'  as  possible  after  they 
shoAv  the  presence  of  the  fungus. 

0.  The  Leaf  Blight. — Cladosporiiim  cucumerinum  Ell.  & Artli. 

(Plate  IV  ) 

Early  in  October  we  receUed  from  IMessrs.  C.  H.  Chase 
& Son  of  Clinton  some  cucumber  })lants  whose  stems  and 
roots  Avere  quite  healthy,  Avhile  the  leaA'cs  AA'ere  badly  Avilted, 
and  had  a peculiar  watery  appearance.  Everything  indi- 
cated that  here  Avas  a detinite  disease,  as  leaA’es  on  a given 
plant  showed  A'arious  stages  in  its  ]irogress,  those  in  the 
late.st  stages  being  reduced  to  a mass  of  decaying  tissue, 
AA'hile  those  in  the  earlie.st  stages  Avere  just  beginning  to 
wilt  and  to  shoAv  translucent  watery  spots.  The  senders 


* Eigbtli  Report  Massachusetts  Experiment  Station,  p.  220,  and  PI.  II. 


228  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


reported  the  trouble  as  one  quite  new  to  them.  They  stated 
that  it  may  show  itself  on  an}^  part  of  the  plant  and  spread 
rapidly  over  the  Avhole,  so  that  all  the  leaves  are  practically 
destroyed  in  two  or  three  days.  In  spreading  from  plant 
to  ])lant,  they  ohseiwe,  it  seems  somewhat  erratic,  attacking 
one  here  and  another  there,  Avithont  order,  hnt  eventually 
taking  all  in  the  bench.  It  aa'III  be  seen  that  this  is  a A^ery 
serious  ailection  A\diere  conditions  faA'or,  and  one  of  much 
importance,  from  the  extent  of  its  raA'ages  and  the  rapidity 
Avith  Avhich  it  does  its  Arork. 

It  Avas  impossible  to  recognize  the  })resence  of  any  fungus 
Avith  the  unaided  eye,  and  the  fact  of  such  presence  Avas  at 
tirst  doubted.  But  microscopic  examination  demonstrated 
the  ])resence  on  all  diseased  leaves,  eA'en  in  the  earliest 
stages,  of  the  mycelium  and  si)ore  threads  of  a fungus  of  the 
imperfect  form  germs  Cladosjiorium.  The  mycelium  of  the 
fungus  (tigs.  25  and  26,  m)  grows  freely  within  the  leaf 
tissue,  and  after  it  is  Avell  developed  sends  branches  to  the 
surface  through  the  pores  {stomata)  of  the  loAV'cr  surface  of 
the  leaf.  Fre(]uently  several  of  these  threads  come  to  the 
surface  through  a single  pore.  Just  at  the  mouth  of  the 
})ore  there  is  usually  formed  a closely  jiacked  mass  of  small 
cells,  A\diich  originates  from  the  threads,  but  Avhose  precise 
deA'eloi)uient  I have  not  folloAved.  This  may  be  called  the 
hijplial  Imot  (tig.  26,  a),  and  is  ordinarily  large  enough  to 
conceal,  nearly  or  Avholly,  the  guard  cells  of  the  pore.  From 
this  knot  arises  a cluster  of  few  or  scA'eral  erect  spore  threads 
(tig.  25).  These  threads,  at  first  simple,  may  remain  so 
indetinitely,  cutting  otf  the  sinq)lc  spores  (tig.  25,  sp.)  from 
their  ends ; or  they  may  l)ranch,  ])r()ducing  at  their  ends 
short  cells  Avith  all  the  characteristics  of  S[)ores,  Avhich  may 
remain  attached  to  the  threads  and  undergo  further  develop- 
ment. This  results  in  the  most  highly  complicated  form  of 
the  si)ore  threads,  and  consists  in  the  successive  acropetal 
production  of  sprout  buds  from  the  originally  terminal  joints, 
so  that  there  are  formed  chains  of  successi\'ely  smaller  and 
smaller  cells,  producing  a much  branched  and  A'ery  complex 
a})pearancc  (tig.  26).  All  the  cells  thus  produced  appear  to 
1)0  functiomd  spores,  and  the  rapid  spread  of  the  disease  in 
the  greenhouse  sIioaaas  Iioav  promptly  they  are  capalde  of 
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germinating  and  infecting  fresh  tissues.  Unfortunately,  I 
had  no  suital)le  plants  for  infection  at  the  time  the  material 
was  received  ; but  a careful  study  of  the  v arious  stages  of  the 
disease  presented  by  the  different  leaves  of  a })laiit  affords 
little  room  for  doubt  that  this  fungus  form  is  its  efficient 
cause. 

The  only  mention  of  a disease  of  this  host  caused  by  a 
similar  fungus  that  has  come  to  notice  is  that  bv  Arthur,* 
who  has  described  the  development  of  decayed  spots  on 
cucumber  fruits,  observed  l)y  him  in  New  York  and  Indiana. 
In  this  case  the  cause  of  the  decay,  which  was  a source  of 
much  loss,  appeared  to  be  a Cladosjwrium  form,  which  the 
writer  called  Cladosporiitm  cucumerinum  Ell.  & Arth.  It 
is  impossible  to  say  that  our  leaf-destroying  form  is  the 
same  as  this  which  attacks  the  fruits,  but  there  is  no  reason 
for  assuming  them  to  be  different.  On  the  other  hand,  it  is 
by  no  means  certain  that  either  the  leaf  or  the  fruit  form  is 
distinct  from  forms  previously  known  on  other  hosts.  In- 
deed, the  accumulation  of  evidence  that  the  common  form 
known  as  Clad.  Jievharum,  until  very  recently  regarded  as 
only  saprophytic,  is  capable  of  actively  parasitic  life,  must 
weaken  one’s  doubt  that  most  of  the  related  forms  possess 
the  same  capacity.  Our  knowledge  of  the  Cladosjxjvium 
forms  is  very  fragmentary,  and  there  can  be  no  doubt  that  a 
thorough  study,  based  on  detailed  cultures  of  the  various 
forms,  would  result  in  a great  reduction  in  the  number  of 
so-called  species.  For  the  present,  then,  our  parasite  may 
bear  the  name  given  by  Ellis  and  Arthur,  in  the  sense  that 
it  is  a Cladosporium,  attacking  cucumber  i)lants,  without 
any  necessary  implication  as  to  its  real  distinctness  from 
forms  attacking  other  host-plants. 

It  seems  altogether  probalffe  that  prompt  spraying  as  soon 
as  this  disease  begins  to  appear  Avill  })revent  its  s[)read  to 
healthy  plants.  But,  in  view  of  its  rapid  })r()gress,  a very 
little  delay  may  be  fatal. 


• Sixth  Report  Xew  York  Experiment  Station,  p.  316,  1888 ; and  Xineteenth  Bulk 
Indiana  Station,  1889. 
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G.  The  Leaf  Glaze.  — Acremoiiiuni  s-y>.  (Plate  IV.) 

Early  in  13!)!  cuouniber  leaves  were  received  from  Fitch- 
burg, iMass.,  whose  lower  surfaces  showed  delicate  glairy 
tilms  of  fuug'us-1  breads,  as  descril)ed  in  our  last  report.* 
These  leaves  came  from  very  badly  diseased  plants,  which 
had  received  no  benetit  from  the  ap[)lication  of  fungicides, 
allhough  it  seemed  probable  that  the  accom[)anying  fungus 
boio  st)nic  causal  relation  to  the  trouble.  The  fungu.s-threads 
on  the  leaves  were  (piite  sterile  when  received,  but,  when  the 
leaf  bearing  them  had  lain  two  or  three  days  in  the  moist 
chamber,  })roduced  s|)t)res  abundantly.  Drawings  showing 
the  structure  of  the  fungus  and  the  germination  of  its  spores 
were  made  at  the  lime  and  laid  aside,  in  the  hope  that  addi- 
tional material  would  make  })ossible  an  extension  of  our 
knowledge  of  the  disease  and  of  the  relations  of  the  fungus 
in  (piestion  to  it.  As  it  has  not  again  been  met  with,  no 
further  information  can  be  yiven  concerning  it,  and  we  can 
only  complete  the  record  of  our  meagre  knowledge  of  the 
subject  by  publishing  herewith  the  drawings  mentioned. 

The  him  on  the  leaves  consists  of  numerous  delicate, 
colorless  and  closely  interwoven  threads.  These  give  rise 
in  the  moist  chamber,  and  })robal)ly  sooner  or  later  under 
natural  conditions,  to  short  simple  threads  at  right  angles 
(tig.  27),  at  the  slightly  knobbed  apex  of  each  of  which  is 
produced  a single  somewhat  kidney-shaped  spore  (tig.  28). 
In  water  these  spores  swell  up  and  produce  stout  germ  tubes 
of  consideralde  length,  similar  to  the  original  threads  of  the 
him  (hg.  29).  This  is  all  we  know  of  the  fungus.  It  is  to 
be  hoped  that  some  investigator  may  be  able  to  study  it  in 
detail,  Avith  the  disease  it  accompanies,  and  to  answer  the 
many  interesting  questions  concerning  it  Avhich  still  aAvait  an 
ansAver. 

7.  Other  Diseases. 

Two  other  diseases  of  some  importance,  Avhich  have  not 
yet  lieen  observed  in  jMassachusetts,  Imt  may  at  any  time  be 
met  Avith,  may  lie  brietly  mentioned  in  conclusion. 

Ilalsted  has  described  f a serious  rotting  of  cucumbers  and 


* Nintli  Report  Massachusetts  Expermient  Station,  p.  227. 

t Botanical  Gazette,  1891,  p.  303;  and  Twelfth  Report  New  Jersey  Station,  p.  273. 
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other  cuciir])itaceoiis  fruits,  which  is  accompanied  hy  and 
seems  to  l)e  due  to  a form  of  Bacterium.  It  appears  to  ])e 
readily  communicated  l)y  inoculation,  and  sometimes  causes 
very  serious  and  rapid  loss. 

At  various  times  and  in  various  })laces  the  fruits,  and 
sometimes  stems  and  leaves,  of  the  cucumber  have  been  ol)- 
served  * to  l)e  attacked  by  a disease  of  the  type  now  gener- 
ally termed  anthracnose,  produced  by  some  of  the  fungus 
forms  included  under  the  name  (iloeosjxjrmm.  The  forms 
have  been  called  by  dilferent  names  by  dilferent  writers,  and 
it  may  l)e  doubte<l  whether  they  are  all  identical.  Some  of 
them  appear  capable,  under  some  conditions,  of  great  de- 
structiveness. Nothing  is  known  as  to  the  perfect  forms  of 
the  fungi  in  who.se  life  cycles  they  constitute  stages. 

II.  A Violet  Disease.  — Fhyllosticta  Uioke  Desm. 

In  the  summer  of  1891  my  attention  was  called  by  IV.  D. 
Philbrick,  Esq.,  of  Newton  Centro,  to  a disea.se  of  cultivated 
violets  {Viola  odorata),  from  which  he  and  other  growers 
had  sufl’ered  severely  for  several  years.  A visit  to  his  and 
neighboring  grounds  showed  the  plants,  at  that  time  growing 
in  the  held,  to  lie  badly  attacked.  The  leaves  showed  very 
numerous  circular  whitish  spots,  averaging  about  an  eighth 
of  an  inch  in  diameter.  In  many  instances  these  spots  had 
run  together,  and  in  the  worst  cases  whole  leaves  were  cov- 
ered by  the  spots  and  involved  in  a general  decay.  From 
the  parts  of  the  held  where  the  trouble  was  most  serious 
there  arose  an  almost  sickening  odor  of  decay,  and  here 
nearly  every  plant  was  badly  affected.  It  was  very  notice- 
able that  the  most  commonly  grown  variety,  the  Marie 
Louise,  was  the  greatest  sufferer,  while  the  double  Russian, 
with  its  stockier  foliage,  was  hir  less  attacked,  and  the  single 
Russian  least  of  all.  Another  striking  fact,  and  one  which 
one  would  hardly  expect  to  be  a fact  concerning  a fungous 
di.sease,  is  that  plants  growing  in  the  shade  of  a tree  and  so 
yirotected  by  it  as  to  be  still  wet  Avith  dew  in  the  afternoon 
Avere  the  healthiest  in  the  held,  and  shoAved  hardly  a trace 
of  disease.  The  impression  made  by  an  inspection  of  the 

* Gardeners’  Chronicle,  1876  : A’.,  pp.  438  and  505 ; A'l.,  pp.  175,  269,  303,  336,  370, 
400,  49.5.  First  Report  Insect  and  Fungous  Pests  of  Queensland,  p.  175:  1889. 
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fields  was  very  decidedly  in  favor  of  the  supposition  that 
the  trouble  in  question  was  a disease  of  the  leaves,  due  to  the 
orpinism  causing  the  spots. 

Close  insi)ection  of  the  spots  showed  tiny  black  pustules 
on  each;  and  these  proved  to  he  the  conceptacles  or  spore 
fruits  of  the  fungus,  whose  development  in  the  leaves  causes 
the  death  of  their  tissue  in  certain  regions,  and  thus  pro- 
duces the  si)ots.  The  conceptacles  appear  to  belong  to  that 
fungus  form  known  as  Phijllosticta  Violce  Desm.  It  is  one 
of  the  so-called  ‘ imperfect  fungi,”  whose  perfect  or  winter- 
spore  form  and  other  summer-spore  forms  have  not  yet  been 
determined. 

In  the  fall  of  1891  both  healthy  and  diseased  plants  were 
received  from  Mr.  Philbrick,  and  were  set  in  a bench  and  in 
a box  in  the  greenhouse.  Those  which  were  diseased  when 
sent  did  not  l)ecome  established  so  readily  as  the  others,  and, 
although  they  lived  for  a time,  they  eventually  succumbed 
and  other  diseased  plants  were  set  in  their  places.  These 
met  the  same  fate.  Plants  with  dead  or  dying  foliage  were 
several  times  removed  and  carefully  examined  throughout. 
In  some  cases  tlie  roots  appeared  perfectly  healthy,  but  in 
others  there  were  plainly  found  the  characteristic  root  galls 
produced  on  many  plants  by  a Nematode  worm.  These 
were,  however,  abundant  in  no  instance,  and  the  roots  were 
never  sufficiently  involved  to  account  for  the  death  of  the 
plant. 

l\dth  a thought  of  the  possilfility  of  a complication  of  the 
fungous  troul)le  l)y  some  other  affection,  Mr.  Phill)rick  had 
been  asked  to  watch  carefully  for  any  abnormal  appearance 
of  the  roots,  and  especially  for  any  root  galls,  when  trans- 
planting his  violets  from  the  field  to  the  greenhouse.  He 
reported  that,  amongthree  thousand  plants,  the  roots  of  all  but 
six  seemed  quite  healthy.  These  six  plants  were  sent  to  the 
station,  and  were  found  to  bear  the  familiar  Nematode  galls 
in  small  numbers.  Four  of  the  affected  plants  were  set  in  a 
box  and  submitted  for  a month  to  precisely  the  same  treat- 
ment. After  they  had  become  well  established,  they  were 
separated  into  two  lots  of  two  each  by  a heavy  tin  plate  of 
the  full  size  of  the  box.  The  plants  of  one  lot  were  now 
watered  every  few  days  with  almut  half  a pint  each  of  a sola- 


1893.]  PUBLIC  DOCUxMENT  — No.  33. 


233 


tion  of  one  part  of  permaniranate  of  })otash  in  two  tliousand 
parts  of  water.  Those  of  the  otlier  lot  received  none  of  the 
permanganate,  hut  an  ecpial  quantity  of  Avater,  and  Avei’e,  in 
other  respects,  under  identical  conditions.  In  three  AAceks 
a ditlerence  hetweenthe  two  lots  A\'as  evident,  and  in  a month 
it  had  become  very  conspicuous.  Tlie  foliage  of  the  treated 
plants  Avas  deei)er  green  and  much  more  abundant  than  that 
of  the  others.  Ultimately  the  })lants  Avhich  receiA^ed  no  per- 
manganate died  completely,  their  leaves  turning  brown  over 
their  entire  surfaces,  but  sliOAving  no  trace  of  the  spot  fun- 
gus. The  plants  Avhicli  received  the  permanganate  remained 
Augorous  and  healthy  until  taken  out  in  the  spring. 

In  view  of  this  experience,  INIr.  Philbrick  Avas  advised  to 
try  the  same  treatment  on  a larger  scale.  This  he  did,  and 
reported,  after  an  experiment  extending  through  a large 
part  of  February  and  IMarch,  1892,  that  he  could  see  abso- 
lutely no  ditlerence  between  treated  and  untreated  ])]ants. 
There  is  no  reason  for  doubting  and  eA^ery  reason  for  belieA'- 
ing  that  this  ex[)erinient  A\ms  properly  carried  out,  Imt  its 
results  are  })uzzling,  in  Anew  of  our  experience  Avith  a Icav 
jilants  at  Amherst.  In  the  latter  case  the  ])lants  Avere  in 
excellent  soil,  and  the  result  cannot  be  attributed  Avholly  to 
any  possible  fertilizing  effect  of  the  potash  salt.  It  should  be 
said,  too,  that  the  plants  AAdiich  died  had  still  an  apparent 
abundance  of  healthy  roots,  and  their  death  did  not  appear 
to  be  due  to  the  few  Nematodes  Avhich  AA'ere  present.  This 
A’ieAV  is  sustained  by  the  fact  that  })lants  died  with  the  same 
symptoms  in  the  bench,  Avhich  shoAved  no  trace  of  Nema- 
todes or  of  any  disease  of  the  roots.  It  is,  lioAveA'er,  true 
that  the  Nematodes  in  the  roots  of  the  treated  plants  disap- 
])eared,  presumably  as  a result  of  the  treatment,  which  has 
been  used  Avitji  success  against  root-attacking  Nematodes. 

In  vieAV  of  all  the  aliOA'e  facts,  it  seems  most  logical  to 
conclude  that,  in  the  case  of  IMr.  Philhrick’s  violets  and  in 
the  death  of  plants  at  Amherst,  root  Nematodes  liaA'e  little 
or  no  share.  AVe  are  left,  then,  to  consider  the  only  other 
foreign  organism  observed  in  connection  Avith  the  trouble, 
the  leaf-spot  fuugus.  This,  it  may  be  said,  has  been  believed 
by  Mr.  Philbrick  from  the  first  to  be  the  efficient  cause  of 
the  disease.  In  April,  1892,  a lot  of  plants,  both  healthy 
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and  l)adly  attacked  by  the  leaf-fungus,  both  those  which  had 
and  those  whicli  had  not  been  treated  with  pennangate,  were 
received  from  iMr.  Phin)rick.  These  A\-ere  divided,  as  is  the 
custom  with  violet  growers,  so  as  to  leave  a good  })ortion 
of  root  to  each,  and  set  in  good  soil  on  one  of  the  station 
})lats.  As  they  made  ne-\j^  leaves  no  signs  of  the  fungus 
wore  seen,  and  it  Avas  determined  not  to  spray  them  at  all 
unless  the  ap})earance  of  the  fungus  should  demand  it. 
Unfortunately  for  our  study  of  the  disease,  the  fungus  did 
not  appear  during  the  summer,  exceed  on  a very  few  leaves, 
and  no  test  of  the  ellicacy  of  si)raying  as  a preventive 
of  its  s}>rcad  was  possible.  Mr.  Phill)rick’s  experience  Avuis 
dilferent.  He  sprayed  a part  of  his  })lants  with  the  anuno- 
niacal  carbonate  of  copper  until  about  the  middle  of  August, 
Avhen  a few  days  of  warm,  damp  Aveather  occurred,  and  the 
disease  s[)read  rapidly  and  fatally.  As  he  could  see  no 
ditl’erence  in  the  degree  to  Acliich  sprayed  and  unsprayed 
})lants  sutlered,  he  gaA^e  up  the  treatment  in  disgust,  and 
lost  nearly  all  his  plants.  If  it  bo  true  that  the  leaf- 
spot  fungus  is  the  cause  of  this  very  destructive  disease, 
from  Avhicli  many  Au'olet  groAv^ers  near  Boston  suffer, — and 
all  the  facts  )U)w  at  hand  point  to  this  as  the  correct  conclu- 
sion,— there  is  no  ajAparent  reason  AAdiy  thorough  and 
})ersistent  spraying  Avith  one  of  the  cop|)er  })reparations 
should  not  prove  very  efficient  in  holding  it  in  check.  And 
i\Ir.  E.  O.  Orj)et  of  South  Lancaster  informs  ine  that  he 
has  had  excellent  success  Avith  this  treatment.  The  failure 
aboA^e  (juoted  AV'as  probably  due  to  some  error  in  carrying 
out  the  treatment.  So  far  as  I have  been  able  to  learn  the 
details,  the  interAuds  betAveen  the  applications  AA^ere  ai)parently 
so  loiAg  as  to  leave  the  plants  iinprotected  for  a time  in  each 
interval.  One  of  these  })eriods  of  exposure  coming  in 
Aveather  favorable  to  the  s})read  of  the  fungus  Avould  be 
quite  sufheient  to  account  for  the  result ; for,  as  has  been  so 
often  said,  a })lant  once  infected  is  lost.  The  seeret  of 
immunity  lies  in  complete  jirotection  of  the  plants  against 
infection.  X Avord  more  may  not  be  out  of  place  here.  It 
is  a common  practice  of  groAvers  of  violets  to  keep  them 
in  activity  during  the  entire  year,  forcing  the  vegetative 
groAvth  during  the  summer  and  fall,  and  forcing  the  blossoms 
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during  winter  and  spring.  That  this  practice  is  exceedingly 
weakening  to  the  })lants,  and  renders  them  more  susceptible 
to  the  attacks  of  disease-producing  organisms,  cannot  he 
doubted.  The  more  rational  practice  of  some  growers,  of 
giving  the  plants  a rest  in  the  cold  frame  during  a part  of 
the  year,  cannot  fail  to  produce  more  sturdy  plants;  and  it 
may  be  doubted  if  it  is  not  in  the  long  run  more  prohtable, 
when  all  factors  are  taken  into  account. 

III.  T HE  Black  Knot  of  the  Plum.  — Plowriglitia  morbosa 
(Sz.)  Sacc.  (Plate  Y.) 

M"ork  on  other  diseases  has  crowded  out  much  which  has 
been  planned  in  continuation  of  that  already  reported  * on 
this  important  trouble,  but  a few  words  may  ])e  added, 
es})ecially  in  regard  to  the  practical  treatment  of  the  dis- 
ease. During  the  past  year  cultures  with  the  ascospores 
and  pycnospores  of  the  fungus  have  been  carefully  repeated, 
with  results  in  every  case  identical  with  those  reported  in 
our  previous  account.  On  bread  saturated  with  an  infusion 
of  prunes,  pycnospores,  taken  from  pycnidia  developed  from 
ascospores  on  prune  gelatine,  produce  a very  luxuriant 
mycelium.  This  mycelium,  at  first  white,  soon  assumes  a 
salmon-red  tint,  and  later  becomes  black.  The  first  pycnidia 
on  such  a culture  were  ripe  in  five  days  from  the  sowing  of 
the  spores ; but  others  continued  to  form  until  the  entire 
surface  of  the  substratum  was  covered  l)y  a compact  pycnidial 
crust.  This  pycnidial  form  seems  to  be  very  rarely  devel- 
oped under  natural  conditions,  but  there  can  be  no  doubt 
that  it  belongs  to  the  life  cycle  of  the  “ black-knot”  fungus. 
It  seems  very  probable  that  some  relation  exists  between  its 
suppression  and  the  facts  next  to  be  detailed,  but  this  is  not 
the  place  for  the  discussion  of  such  probabilities.  Careful 
experiments  have  lieeu  made  as  to  the  power  of  the  pycno- 
spores to  infect  the  living  tissues  of  the  host-plant.  It  is 
clear  that  one  or  more  of  the  spore  forms  of  the  fungus  must 
possess  such  power,  and  it  was  hoped  that  experiments  with 
each  of  the  known  forms  might  before  now  have  been  made. 
But  this  has  not  been  possible.  In  case  of  the  pycnospores 


* Eighth  Report  Massachusetts  Experiment  Station,  pp.  200-210,  and  PI.  I. 
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it  has  heen  found  that  they  are  quite  incapal)ie  of  attacking 
any  of  the  living  tissues  of  the  host.  They  have  heen  sown 
on  sound  and  on  injured  leaves,  and  on  stems  of  various 
ages,  on  those  of  the  season  and  those  of  one,  two  and  more 
years  old.  AVhether  sown  on  the  intact  surfoce  of  the  stem, 
or  allowed  free  access  to  the  freshly  exposed  living  tissues 
of  the  inner  hark  (Phloem),  the  results  have  heen  the  same. 
No  development  of  knots  has  followed  any  of  the  sowings, 
nor  has  any  trace  of  mycelial  threads  l)een  found  in  the 
tissues  exposed  to  them.  It  seems  pretty  certain,  then, 
that  they  play  no  important  part  in  the  spread  of  the  fungus. 

Prevention.  — Since  we  do  not  yet  know  the  details  of  the 
infection  of  the  host-plant  hy  this  fungus,  we  are  not  in  a 
l)ositi()n  to  use  fungicides  intelligently.  It  is  doubtless  true 
that  spraying  at  intervals  during  the  whole  |)eriod  of  the 
ripening  and  escape  of  both  winter  and  summer  spores, 
namely,  from  January  to  June,  will  largely  prevent  the 
attacks  of  this  disease.  ’ Rut  it  is  hardly  less  to  be  doubted 
that  a complete  tilling  of  this  important  blank  in  the  life 
history  of  the  fungus  will  enalde  us  to  reduce  the  period  of 
spraying  to  a relatively  short  one.  On  the  other  hand,  I 
am  com  inced  that  the  disease  can  l)e  largely  controlled  with- 
out spraying,  if  fruit  growers  will  learn  to  recognize  its 
earliest  appearance.  The  great  difficulty  at  })resent  lies  in 
the  fact  that  a few  small  knots,  even  wdien  fully  grown,  often 
csca])e  notice,  and  so  serve  as  sources  of  infection ; and 
indeed,  the  average  man  docs  not  realize  that  his  trees  need 
attention  and  that  the  fungus  is  getting  tlie  better  of  them 
until  they  are  so  covered  with  knots  as  to  l)e  practically 
w'orthless.  'While,  as  for  the  early  stages  of  the  knot,  before 
either  of  the  spen’o  forms  have  developed,  no  one  thinks  of 
looking  for  them  and  removing  them  when  removal  is  of 
some  avail.  It  is  very  rarely  that  a tree  is  badly  attacked 
the  lirst  season.  Commonly  the  beginning  is  the  appearance 
of  one  or  two  smail  knots,  of  very  little  consequence  alone, 
but  sufficient  to  infect  the  whole  tree  in  tw'o  or  three  years, 
if  left.  After  a very  little  ex})erience  any  one  can  recognize 
the  forming  knot  even  before  it  bursts  the  bark,  and  before 
it  has  done  serious  mischief.  No  one  would  mistake  the 
large  knot  on  the  middle  branch  in  PI.  V.  ; but  it  has 
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matured  two  crops  of  spores  and  done  its  work,  and  to 
remove  it  is  a waste  of  time  and  lal)or.  But  just  beneath  it 
on  the  branch,  and  on  each  of  the  side  branches,  is  a smaller 
and  less  conspicuous  swelling,  whose  bark  is  just  bursting. 
These  swellings  are  knots  a year  younger  than  the  large  one, 
and  have  ripened  no  spores.  The  thorough  removal  of  these 
is  preventive  work  of  the  best  kind.  I tirmly  believe  that  a 
man  who  will  start  with  healthy  trees  and  will  carefully 
examine  them  for  these  young  knots  about  the  last  of  Aprd 
in  every  year  (for  the  climate  of  Massachusetts) , thoroughl}^ 
removing  and  burning  all  that  are  found,  need  have  very 
little  fear  of  Idack  knot.  Where  a small  branch  is  attacked, 
one  need  oniy  cut  it  oif  some  distance  below  the  knot. 
Where,  as  will  rarely  happen  if  trees  are  carefully  looked 
after  annually,  a large  branch  whose  removal  would  seriously 
injure  the  tree  is  involved,  the  knot  may  be  carefully  dug 
out  until  healthy  bark  is  reached  in  all  directions.  The 
exposed  tissues  may  then  be  painted  over  with  a heavy  coat 
of  red  oxide  of  iron  in  linseed  oil.  This  coating  Avill  serve 
as  a protection,  and  will  also,  by  its  color,  onal)le  one  to 
readily  hnd  the  treated  s[)ots  and  to  watch  them  for  any 
further  development  of  the  fungus.  The  application  of 
kerosene  to  the  knots,  while  doubtless  fatal  to  the  fungus, 
is  likely  to  l)e  equally  so  to  the  tissues  of  the  tree,  and  is 
not  to  be  recommended  as  a general  practice. 

For  the  greatest  success  in  dealing  with  the  black  knot,  it 
is,  of  course,  a prime  necessity  that  sources  of  infection 
shall  be  reduced  to  a minimum.  Neighboring  plum  or 
cherry  trees  or  wild  plants  of  the  various  native  species  of 
plums  and  cherries  may  serve  as  propagators  of  the  fungus, 
and  make  one’s  laliors  much  greater  and  his  chances  of 
success  much  smaller.  The  great  desideratum  in  this 
regard  is  an  intelligent  and  active  })ublic  sentiment,  which 
shall  com})el  the  destruction  of  all  such  plague-breeders. 
A few  of  our  States  have  accepted  the  suggestion  that 
the  matter  lie  made  the  -suliject  of  legislation,  and  have 
enacted  laws  to  compel  the  destruction  of  trees  infected  by 
the  black  knot.  One  may,  how'ever,  well  doubt  the  utility 
of  such  legislation.  It  is  interesting,  as  showing  the  begin- 
ning of  toleration  for  subjects  wdiich,  not  long  ago,  would 
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have  been  thought  unworthy  of  serious  attention.  But  the 
enforcement  of  thorough-going  legislation  is  not  possible 
without  the  active  sujiport  of  iiuhlic  sentiment;  and  a 
public  sentiment  sutficiently  aroused  to  execute  the  law 
would  accomplish  the  desired  result  without  legislation. 

IV.  Grain  Rusts  {Puccitiia  sp.). 

Last  spring  an  attempt  was  made  by  this  department  to 
enlist  the  practical  farmers  and  gardeners  of  the  State  in  aid 
of  a })lan  for  the  orgainzation  of  a system  for  the  report 
of  the  })revalence  of  plant  diseases  in  any  locality.  It  has 
been  manifestly  impossible  for  the  writer  to  travel  about  the 
State,  and,  at  the  same  time,  to  carry  on  studies  in  Amherst, 
and  the  value  of  organized  co-oiieration  has  been  long  i-eal- 
ized.  Therefore  a special  circular  to  those  concerned  Avas 
widely  distributed,  and  it  Ava,s  hoped,  in  view  of  the  interest 
in  the  work  of  the  department  Avhich  had  lieen  shoAvn  in 
some  (juarters,  the  resi)onse  might  he  encouraging.  It 
proved,  however,  disap])ointing  in  a marked  degree.  While 
live  or  six  of  the  most  intelligent  cultivators  in  the  State 
res})onded  })romi)tly,  they  remained  the  only  persons  Avho 
did  so.  This  test  must  })rove  interesting  to  pathologists  at 
least,  as  showing  Avdiat  support  they  may  expect  at  present 
from  peo})le.  reputed  to  possess  a high  average  degree  ot 
intelligence.  It  is  clear  that  agriculturists  and  horticultur- 
ists in  general  are  not  yet  willing  to  go  out  of  their  Avay 
CA'cn  to  aid  work  carried  on  in  their  interest  and  for  their 
benefit.  And  it  is  the  experience  of  the  Avriter  that  only 
the  most  Avide-a.Avake  of  them  are  Avilling  to  aAuiil  them- 
selves of  the  results  of  such  Avork,  if  it  invoBrns  the  least 
deviation  from  the  old  ruts.  But  it  is  noticeable  that  those 
Avho  are  alive  to  the  results  of  modern  iiiA'estigations  are 
not  those  Avho  comiilaiu  that  “farming  doesn’t  pay.” 

It  had  been  hoped  to  obtain  from  correspondents  pretty 
full  information  concerning  the  rusting  of  grains  during 
the  season,  as  this  constituted  the  special  subject  of  inquiry 
for  the  year  of  the  International  Rhytopathological  Commis- 
sion. In  the  absence  of  information  from  these  sources,  the 
writer  has  been  compelled  to  rely  upon  others,  especially  the 
A’arious  otiicial  crop  rejiorts.  It  seems  that,  so  far  as  Ncav 
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England  is  concerned,  the  season  has  heen  far  less  fovorahle 
to  the  development  of  tlie  rust  fungi  than  in  preAuous  years. 
The  losses  appear  to  have  heen  very  light  from  this  cause, 
and  it  has  not  heen  possible  to  obtain  data  of  value  concerning 
them.  The  only  crop  distinctly  mentioned  as  suffering  at 
all  has  been  oats,  and  it  is  l)y  no  means  certain  that  the 
cause  of  its  affection  was  one  of  the  species  of  Puccinia  to 
which  the  true  rusting  of  grain  is  due.  The  season  of  1892 
must,  therefore,  be  set  down  as  one  of  untavoralde  condi- 
tions and  negative  results  in  New  England. 

V.  Notes  on  Various  Diseases. 

1.  The  Poavdery  INIildeav  of  the  Stkaavberry  {Splice- 
rotheca  Castagnei  Lba'.  ?)  (PI.  III.)  Avas  brought  to  my 
attention  on  the  experimental  plats  of  the  Agricidtural 
College,  early  last  summer.  The  affection  sIioavs  itself  in 
a peculiar  curling  or  inrolling  of  the  leaA^es,  AA'hieh  causes 
them  to  take  a somewhat  cup-like  form.  If  the  loAA'er 
surfaces  of  the  curled  leaves  be  carefully  examined,  they 
Avill  be  seen  to  be  frosted  by  minute  Avhite  threads  scattered 
rather  sparingly  oA^er  them.  They  are  not  grouped  in  more 
or  less  circumscribed  spots,  like  those  of  the  similar  mildeAV 
of  the  cucumlier,  preAuously  descrilied.  But  microscopic 
examination  shoAvs  that  their  structure  is  essentially  like 
those  of  the  “ Oidium”  form  of  the  latter.  Erect  threads 
arising  from  the  mycelium  (tig.  20)  cut  off  the  summer 
spores  from  their  ends  in  basipetal  succession,  and  these  fall 
off  as  they  mature  (tig.  21).  The  form  and  size  of  these 
spores  (tig.  22)  confirni  the  impression  jiroduced  by  the 
habit  of  groAA'th  that  Ave  have  here  to  do  with  a species  quite 
distinct  from  that  AA'hieh  attacks  the  cucumber.  xVlt hough  I 
haA'e  not  observed  the  perfect  spore  form,  it  is  probable  that 
the  fungus  Avith  Avhich  Ave  haA'e  here  to  do  is  Sgdiojrotlieca 
Castagnei. 

This  fungus  does  not  appear  to  be  A'ery  destructiA'e  to  the 
strawlierry,  or  to  haA'e  attracted  much  attention.  It  has 
been  briefly  descrilied  by  Arthur,*  who  oliseiwed  it  in  Ncav 
York.  lie  found  it  attacking  the  fruit  as  Avell  as  the  foliage, 


* Fifth  Report  New  York  Experiment  Station,  p.  291,  1887. 
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and  indeed  doins;  its  chief  harm  in  rendcrino:  the  former 
insipid  and  worthless.  I have  not  seen  it  on  the  fruits,  but 
it  may  1je  likely  to  he  found  upon  them,  and  in  this  aspect 
the  fungus  may  assume,  under  favoring  conditions,  consider- 
able economic  im})ortance.  Suggestions  as  to  treatment 
may  be  found  on  sul)se(|uent  pages. 

2.  The  Powdery  jMildew  oe  the  Gooseberry  {Sphcm- 
rotheca  mors-uvce  (Sz.)  B.  & C.)  (PI.  III.)  was  received, 
last  summer,  from  AY.  C.  Strong,  Esrp,  ofAVaban,  on  the 
leaves,  twigs  and  berries  of  the  “ Triomphc”  goosel)erry,  a 
variety  Avhich  has  been  claimed  to  be  mildew-proof.  In  the 
])rescnt  case  the  utter  groundlessness  of  such  a claim  was 
strikingly  shown,  and  atibrded  further  evidence  that  we  are 
safe  oidy  in  speaking  of  varieties  as  more  or  less  lial)le  to 
the  attacks  of  fungous  diseases.  It  is  not  i)robable  that  any 
of  our  hoi'ticultural  varieties  are  in  any  absolute  sense 
disease-proof,  and  it  may  fairly  be  doubted  if  we  shall  ever 
originate  such,  Avithout  sacritice  of  more  essential  features, 
even  Avith  constantly  increasing  understanding  of  the  requi- 
site qualities. 

This  fungus  is  Amry  closely  related  to  that  last  described, 
and  di tiers  from  it  only  in  very  uninq)ortant  })articulars. 
The  mycelium  forms  a dense  felt  over  the  infected  parts  of 
the  host-plant,  and  in  the  early  part  of  the  season  is  nearly 
colorless,  and  produces  the  “ Ohb'eoR  ” form  in  abundance. 
Later,  the  mycelium  lAccomes  (piite  dark-colored,  and  gives 
rise  to  the  perfect  spore  foi-in  (tigs.  23,  24).  As  above 
indicated,  all  the  younger,  succulent  parts  of  the  plant  may 
be  involved,  and  thus  not  only  is  the  season’s  fruit  destroyed, 
but  the  normal  production  of  ncAV  Avood  and  preparation  for 
another  season  is  prevented.  This  gives  to  the  fungus 
great  economic  importance,  es})ecially  since  it  is  Avidcly  dis- 
tributed. It  has  been  frecpiently  mentioned  by  Avriters  on 
plant  diseases,  and  the  accounts  by  Arthur  * and  Halsted  f 
may  be  consulted  f)r  further  information.  Notes  on  the 
treatment  of  this  class  of  diseases  are  givmn  later. 


* Sixth  Report  New  York  Experiment  Station,  p.  349,  1888. 
t Mycological  Report,  United  States  Department  Agriculture,  1887,  p.  373,  with 
plate. 
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3.  The  Cluster  Cup  of  the  Gooseberry  {^cidium 
Grossidarke  Schum.)  occurred  also  on  some  of  the  leaves 
sent  by  AV.  C.  Strong,  Esq.,  as  mentioned  in  the  previous 
note.  Gooseberry  leaves  and  berries  very  badly  attacked 
were  also  received,  about  the  same  time,  through  the  “ New 
England  Homestead,”  from  Mr.  C.  C.  Stickney  of  Ballard- 
vale.  From  the  facts  which  came  to  my  notice  during  the 
season,  it  would  appear  that  this  fungus  has  been  more  than 
usually  abundant  this  year.  It  may  commonly  be  found  in 
early  summer  on  goosel)erry  Imshes,  and  occurs  also  on  some 
of  our  wild  and  cultivated  species  of  currants  (Ribes)  ; but  it 
is  rarely  very  destructive.  It  may,  however,  as  was  seen  this 
year,  assume  serious  proportions,  practically  destroying  a 
large  part  of  foliage  and  fruit.  It  seems  not  to  have 
attracted  much  attention  as  a cause  of  loss,  but  has  lately 
been  said  by  Pammel*  to  l)e  quite  destructive  in  Iowa.  The 
form  we  are  considering  is  the  “ cluster-cup”  stage  of  one 
of  the  7'ust  fungi.  The  bright  yellow  cups  occur  in  groups 
on  somewhat  swollen  and  discolored  portions  of  the  leaves 
or  berries,  and  contain  the  chains  of  spores  by  which  the 
further  development  of  the  species  is  accomplished.  It  is 
probable  that,  as  in  other  i-usts,  this  “cluster  cup”  is 
followed  by  red-rust  and  black-rust  forms.  But,  as  these 
are  not  known  to  be  developed  on  the  same  host-plant,  they 
are  probably  produced  on  a second  one.  This  would  place 
the  present  fungus  among  the  heteroecious  rusts.  So  long, 
however,  as  we  do  not  know  its  life  history,  we  cannot  avail 
ourselves  of  all  the  means  of  combating  it. 

AVhen  the  cluster  cup  begins  to  appear,  in  spring  or  early 
summer,  the  harm  for  that  season  is  done,  and  cannot  be 
avoided.  Yet,  if  the  discolored  spots  be  watched  for  and 
the  alfected  parts  picked  and  burned  before  the  cups  have 
burst  open  and  discharged  their  spore,  one  may  hope  to 
escape  attack  in  a considerable  measure  the  following  year ; 
and  the  annual  repetition  of  this  practice  should  result  in 
comparative  immunity  from  the  fungus.  This  recommenda- 
tion is  based  on  the  justitialde  assumption  that  the  cluster- 
cup  form  requires  for  its  reappearance  the  development  of 
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the  other  spore  forms  of  the  fungus,  and  that  this  last 
development  cannot  occur  if  the  dissemination  of  cluster- 
cup  spores  be  re  vented.  That  tliis  is  true  has  not  yet 
Ijeen  proven,  1)ut,  in  the  light  of  what  we  know  of  other 
rust  fungi,  it  may  fairly  he  assumed  until  more  positive 
information  is  availa1)le. 

4.  A Hazkl  Euxgus  {CryplosporeUa  anomala  (Pk.) 
Sacc.)  (PI.  IV.)  was  left  at  the  station  in  April  by  Mr. 
Henry  Graves  of  Palmer.  He  reported  it  as  killing  the 
canes  of  the  European  hazel  {Corylus  avellana)  in  a planta- 
tion owned  l)y  him,  and  as  attacking  an  annually  increasing 
portion  of  the  plantation.  The  fungus  proved  to  be  that 
known  l)y  the  al)ove  name,  which  was  first  described  by 
Peck,*  who  o))served  it  on  the  same  host  at  All)any,  N.  Y., 
as  Diatrype  anomala.  It  a[)pears  in  the  form  of  protulier- 
ances  with  ellijfiical  bases  (fig.  30)  that  burst  the  bark  and 
arise  rather  tliickly  from  the  aflected  portion  of  the  branch 
{a,  fig.  30),  which  is  sunk  below  the  surface  of  the  healthy 
part.  A transverse  section  of  the  l)ranch  })assing  through 
one  of  these  protul)erances  shows  well  the  structure  of  the 
fungus  and  its  relation  to  the  host-plant.  The  interior  ot 
the  protulierance,  which  is  the  fructificative  part  of  the 
fungus,  is  seen  to  contain  numerous  biack,  fiask-like  struct- 
ures, whose  tips  reach  the  surface  of  the  protuberance  (fig. 
31).  'Within  the  cavities  of  these  llasks  are  formed  the 
very  numerous  spindle-sha[)ed  spore  sacs  (fig.  32),  each 
containing,  when  ri})e,  eight  colorless,  elliptical  spores.  It 
is  very  noticeable  that,  in  the  part  of  the  branch  occupied 
by  the  fungus,  the  inner  bark,  elsewhere  a distinct  band 
of  tissue,  is  shrunken  to  a narrow  black  line  between  the 
wood  and  outer  bark  (ff,  fig.  31).  This  reduction  in  the 
thickness  of  the  inner  bark  explains  at  once  why  the  surface 
of  the  affected  parts  is  sunken  lielow  the  I’est  of  the  surface, 
and  shows  that  the  chief  scat  of  the  vegetative  activity  of 
the  fungus  is  in  the  rich  growing  and  conducting  tissues  of 
this  part  of  the  branch.  The  destruction  of  these  tissues 
must,  in  any  event,  have  serious  consequences  for  the  plant ; 
and,  if  the  entire  circumference  of  a cane  becomes  involved, 
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the  result  is  that  it  is  girdled,  and  the  whole  of  it  beyond 
the  point  of  girdling  dies.  The  attacks  of  this  fungus  on 
its  host-plant  are  essentially  similar  in  their  results  to  those 
of  the  black  knot  on  the  plum,  though  the  immediate  effect 
on  the  inner  bark  is  here  one  of  atrophy,  while  in  the  latter 
case  it  is  one  of  hypertrophy.  The  present  fungus  is  also 
nearly  related  to  the  black-knot  fungus,  but  its  life  history 
is  not  yet  at  all  known.  IVhat  other  spore  forms  constitute 
stages  in  its  life  c^'cle  we  have  yet  to  learn.  Therefore,  it  is 
impossible  to  give  any  moi’e  definite  suggestions  for  avoid- 
ing it  than  to  recommend  that  infected  lu-anches  be  cut 
away  well  below  the  point  of  infection  and  burned  as  soon 
as  they  are  seen  to  be  infected.  This  precaution,  if  taken 
in  season,  will  prevent  the  dissemination  of  the  spores 
described  above,  and  should  thus  prevent  the  development 
of  other  spore  forms  dependent  on  them,  and  the  infection 
of  new  branches. 

VII.  Treatment  for  Po'wdery  Mildews. 

In  pursuance  of  the  plan  indicated  in  our  last  report,"^  we 
conclude  the  present  one  with  recommendations  for  the 
avoidance  of  loss  from  the  attacks  of  some  chosen  groups 
of  fungi.  The  group  selected  in  the  present  case  is  that 
embracing  those  fungi  which  are  known  as  the  powdery  mil- 
dews. These  parasites  attack  a considerable  number  of 
cultivated  plants,  and,  as  has  been  seen,  sometimes  cause 
extensive  losses.  They  are  among  the  commonest  fungi  of 
the  greenhouse,  but  are  equally  common  in  summer,  in  the 
open  air.  Among  the  plants  most  often  attacked  by  some 
one  of  the  powdery  mildews  in  the  greenhouse  are  the 
cucumber,  grape,  rose,  verbena  and  other  florist's  plants. 
Out  of  doors,  the  pea,  gooselierry,  strawberry,  and  young 
]ffants  of  the  apple  and  cherry  often  suffer  from  them 

The  appearances  produced  on  their  host-plants  by  three 
species  of  powdery  mildews  have  already  been  described  in 
this  report.  In  general,  it  may  be  said  that  it  is  in  the 
summer  spore  stage  that  these  fungi  are  most  harmful  as 
disease  producers.  In  this  stage  they  may  form  dense  white 
“floury”  })atches  on  the  host,  usually  on  its  leaves,  or  the 
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spore  threads  may  he  quite  sparingly  developed,  so  that 
only  a faint  frosting  is  to  he  seen.  In  attacks  of  much 
severity  there  is  connnonly  a discoloration,  followed  iinally 
hy  the  drying  uj)  of  the  tissues  affected.  As  has  heen  seen 
above  in  our  discussion  of  some  diseases  due  to  these  fungi, 
they  are  surfxce  parasites.  The  Avhole  fungus  groAvs  on  the 
exterior  of  its  host,  except  the  small  ahsorlnng  organs, 
which  penetrate  only  the  superficial  cells.  And  this  fact 
makes  it  much  easier  to  deal  Avith  these  fungi  than  Avith  those 
which  are  truly  internal  parasites,  since  practically  the 
whole  of  the  fungus  is  exposed  to  the  contact  and  action  of 
any  fungicides  a})[)licd  to  the  surface  of  the  host-plant. 

It  should  not  he  necessary  to  insist  upon  the  prime  impox- 
tance  of  healthy  conditions,  so  reixcatedly  emphasized  in 
these  I’eports,  and  it  may  he  assumed  that  it  is  not  necessary. 
Supposing,  then,  that  reasonahle  precautions  against  the 
appearance  of  fungous  disease  have  heen  taken,  and  that  one 
of  the  powdeiy  mildews  appears,  what  can  he  done?  The 
question  may  he  discussed  under  tAvo  heads,  namely,  'VYhat 
can  l)e  done  for  plants  in  the  greenhouse  ? And  for  those  in 
the  open  air?  If  the  disease  ap})eai-3  in  a greeixhouse,  either 
of  the  ai)plications  to  he  recommended  for  out-ot-door  plants 
may  he  used  Avith  exjual  success.  But,  if  the  house  can  he 
tightly  closed,  Ave  have  at  hand  a simpler,  and,  fi'om  the  tes- 
timony of  pi'actical  men,  an  CAun  more  satisfactoiy,  ixieans 
of  treatment.  This  consists  in  tilling  the  air  of  the  tighth" 
closed  house  with  the  vapor  of  sulphur,  AAdiich  is  fatal  to 
these  surface  parasites,  without  injuring  their  host-plants, 
if  the  ex})osure  Ixe  not  contimxed  much  heyond  half  an  hour 
at  a time.  After  this  treatment  ventilators  should  he  opened, 
aixd  the  house  given  a thorough  airing.  The  treatment  may 
he  repeated  wheneAxr  the  reappearance  of  the  fungus  shows 
it  to  he  necessary.  The  Sulphur  vapor  is  easil}^  produced 
hy  heating  the  ffoAvers  of  sulphur  to  a temperature  some- 
AAdiat  ahoA-e  its  melting  point,  and  keeping  it  at  that  point  as 
long  as  desired.  A porcelain-lined  iron  vessel  for  the  sul- 
phur and  a small  oil  stove  for  heating  constitute  the  entire 
outfit  needed  for  a small  house.  For  a large  one  as  many 
such  outfits  may  he  used  as  are  I'equired  to  yield  Auxpor 
enough  to  saturate  the  atmosphere  of  the  room.  Great  care 
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must  be  taken  that  the  sulphiu’  does  not  become  so  hot  as 
to  take  fire,  as  a l)rief  ex[K)sure  to  the  fumes  of  burning 
sulphur  ■will  kill  cultivated  plants,  as  well  as  fungi.  But  a 
little  experience  will  soon  enalde  one  to  set  the  flame  of  the 
oil  stoves  at  such  a height  that  it  can  be  safely  left  to  do  its 
work. 

If  the  plants  to  be  protected  are  out  of  doors,  it  is  evident 
that  we  cannot  use  sulphur  vapor.  Here  Ave  must  rely  on  a 
direct  application  to  their  surfaces.  Dry  flowers  of  sul[»hur 
scattered  upon  the  plants  or  blown  upon  them  with  a Ijellows 
is  often  of  considerable  service.  But  a solution  s[)rayed 
upon  the  plants,  by  means  of  some  of  the  spraying’  machines 
recommended  in  previous  jmldications  of  this  department,* 
is  much  more  efficient.  Formuhe  for  several  solutions  may 
be  found  in  the  pid)lications  just  referred  to,*  l)ut  that  most 
generally  applicable  and  most  satisfactory  in  its  application 
and  in  its  results  is  the  ammoniacal  carbonate  of  copper. 
The  formula  for  this  fungicide  may  be,  for  com'enience, 
repeated  here  : mix  one  ounce  ca-rbonate  of  cop[)er  with  five 
ounces  carbonate  of  ammonia,  and  dissolve  in  one  quart  hot 
water.  AVhen  dissolved,  add  sixteen  gallons  Avater.  This 
may  be  used  to  thoroughly  spra}’  the  plants  as  often  as  the 
presence  of  the  fungus  in  harmful  quantities  shoAvs  it  to  be 
necessary.  For  spraying  a few  jdants  only,  such  as  a tcAV 
rose  or  gooseberry  bushes,  hand  sprayers  may  be  purchased 
at  a price  much  beloAvthat  of  the  cheapest  knapsack  sprayer. 
But  care  should  be  taken  that  the  apparatus  used  throAvs  a 
A’ery  fine,  mist-like  spray.  Full  directions  and  suggestions 
as  to  spraying  in  general  may  l)e  found  in  the  previous, 
publications  of  this  department  on  the  subject. 


* See  Bnlletin  No.  39,  Massachusetts  Experiment  Station,  and  Ninth  Report 
Massachusetts  Experiment  Station,  pp.  239,  240. 


EXPLANATION  OF  PLATES 


\All  figures  are  magnified  o40  diameter's^  except  where  otherwise  specified^ 


PLATE  I. 


ScLEROTiu:\r  Disease  of  Cucumber  {ScUroiuiia  Libertiana  F’k’l.). 

Stems  and  young  fruit  attacked  by  the  disease,  showing  mycelium  of  the  fungus,  chiefly 
at  the  nodes  of  the  stems,  and  some  external  sclerotia.  o,  an  early  stage,  the  stem  still 
green;  later,  the  internode  shrinking,  and  a sclerotium  near  the  upper  node;  c,  a late 
stage,  the  parenchyma  largely  destroyed,  and  the  stem  yellow;  d and  e,  at  about  the  same 
stage  as  b\  a young  fruit,  showing  mycelium  and  sclerotia.  Natural  size.  From  a 
photograph  of  fresh  specimens. 

PLATIil  II. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

lO. 

Fig. 

11. 

Fig. 

12. 

Fig. 

13. 

Sclerotium  Disease  op  Cucumber  {Sclerotinia  Libertiana  F’k’l.). 

An  elongated  sclerotium  from  the  interior  of  a stem.  Natural  size. 

An  irregular  sclerotium  from  the  exterior  of  the  host-plant.  Natural  size. 

A sclerotium  somewdiat  advanced  in  “germination,”  with  two  stalks.  Natural 
size. 

Two  views  (a  and  h)  of  the  same  sclerotium,  with  fruit  stalks,  b four  days  older 
than  a.  Natural  size. 

Two  views  of  another  “ germinating”  sclerotium,  taken  four  days  apart.  Natu- 
ral size. 

A section  from  the  interior  of  a mature  sclerotium.  X 350. 

One  of  the  fruit  stalks  shown  in  tig.  3,  in  vertical  section.  X 19* 

Three  asci  and  two  paraphyses  from  a well-developed  cup.  One  ascus  with 
forming  spores,  one  wdth  fully  formed  spores,  and  one  after  the  escape  of  its 
spores,  sp. 

Three  ascospores  germinated  in  water,  after  one  day. 

Three  ascospores  after  one  day  in  prune  infusion. 

A well-developed  young  attachment  organ.  X 350. 

A part  of  an  old  attachment  organ.  X 350. 

Spore  threads  and  conidia  (sp.)  of  Botrytis  form,  showing,  young  threads 
before  the  formation  of  spores,  and,  o,  old  threads  after  the  falling  away  of 
the  spores.  X 200.  <7,  conidia  more  magnified.  X oIO. 


PLATE  III. 


Powdery  Mildews. 

KigS.  14-19.  Of  cucumber  (Erysiphe  Cichoracearicm  D.  C.). 

Fig".  14.  Epidermis  of  upper  surface  of  leaf,  with  mycelium,  m,  of  fungus  giving  rise  to 
haustoria,  /i,  and  spore  threads,  sp. 

Fig*.  15.  Three  spore  threads,  with  spores  in  various  stages  of  development. 

Fig.  16.  Two  ripe  summer  spores  not  yet  fallen  apart. 

Fig*.  17.  Two  ripe  summer  spores  of  a similar  fungus  from  Ithaca,  N.  Y. 

Fig.  18.  A group  of  six  spore  sacs  {asci)y  with  spores,  from  the  same  perithecium. 

Fig.  19.  A rij)e  ascospore. 

Figs.  20-22.  Of  strawberry  (Spheerotheca  Castagnei  Lev.  ?). 

Fig.  20.  A bit  of  mycelium,  with  a spore  thread.  X 200. 

Fig.  21.  The  upper  part  of  a spore  thread,  with  developing  spores. 

Fig.  22.  Two  ripe  summer  spores. 

Figs.  23-24.  Of  gooseberry  (Sphoerotheca  ^fors-nctp  (9z.)  B.  & C.). 

Fig.  23.  The  single  spore  sac  produced  in  a perithecium,  with  spores. 

Fig.  24.  Four  ripe  ascospores. 


PLATE  IV. 


Cucumber  Diseases. — Hazel  Fungus. 

Fig’S-  25-26.  Leaf  blight  iCladosporium  cucumerinum  Ell.  & Arth.). 

Fig  25.  Epidermis  of  lower  surface  of  leaf,  with  stomata,  st.,  showing  mycelium,  m 


Fig.  26. 

and  hyphal  knots,  giving  rise  to  spore  threads.  $p.,  detached  spores  of  the 
fungus. 

Mycelium,  m,  and  hyphal  knot,  a,  giving  rise  to  spore  threads,  the  latter  with 
highly  developed  spore  chains. 

Figs.  27-29.  Leaf  glaze  {Acremonium  sp.). 

Fig.  27.  Mycelium  giving  rise  to  numerous  spore  threads. 

Fig.  28.  Ripe  spores,  fallen  from  the  threads. 

Fig.  29.  Spores  germinating  in  water. 

Figs.  30-33.  Hazel  fungus  (Cryptosporella  anomala  (Pt.)  Sacc.). 

Fig.  30.  A piece  of  a branch  of  hazel,  showing  the  depressed  region  occupied  by  the 
fungus,  a,  and  fourteen  of  its  compound  spore  fruits.  Ifatural  size. 


Fig.  31. 

A vertical  section,  showing  five  spore  cavities,  through  a spore  fruit  lying  at  the 
margin  of  the  infested  area,  showing  the  wood  of  the  branch,  w,  the  inner 
bark,  a,  in  normal  condition  at  the  right  and  destroyed  by  the  fungus  at  the 
left,  and  the  outer  bark,  o.  X 3. 

Fig.  32. 
Fig.  33. 

An  ascus  with  its  eight  spores.  X 940. 

Three  ripe  spores.  X 940. 

PLATE  V. 

The  Black  Knot  op  Plum  and  Cherry  (^Plorcrightia  morbosa  (Sz.)  Sacc.). 

Three  young  branches  from  the  wild  black  cherry  {Pninus  acrotma),  taken  about  May  1, 
showing  two  stages  of  the  knot.  In  the  large  knot,  o,  the  development  and  escape  of  the 
winter  spores  has  just  been  completed,  and  its  activity  is  past.  The  three  small  knots,  a, 
just  bursting  the  bark,  are  a year  younger  than  the  large  one,  and  are  about  to  begin  the 
production  of  their  summer  spores.  Natural  size.  From  a photograph. 


IWllT  III. 


SPECIAL  WOEK  IN  THE  CHEMICAL  LABOEATOEY. 


I.  COMMCXICATION  OX  COMMERCIAL  FERTILIZERS:  — 

1.  Gextiral  Introduction. 

2.  State  Lam-s  for  the  Regulation  of  Trade  in  Commercial  Fertilizers. 

3.  List  of  Licensed  Manufacturers  and  Dealers  from  Mat  1,  1S92,  to 

Mat  1,  1893  (51). 

4.  Analtses  of  Licensed  Fertilizers  (185). 

5.  Analtses  of  Commercial  Fertilizers  and  Manorial  Substances  sent 

ON  for  Examination  (114). 

6.  Miscellaneous  Analtses  (9). 

II.  Analtses  of  Milk  sent  on  for  Examination  (113). 

III.  Analtses  of  Water  sent  on  for  Examination  (109) . 

IV.  Compilation  of  Analtses  made  at  Amherst,  Mass.,  of  Agricultural  Chemi. 

CALS  AND  Refuse  Materials  used  for  Fertilizing  Purposes. 

V.  Compilation  of  Analtses  made  at  Amherst,  Mass.,  of  Fodder  Articles, 
Fruits,  Sugar-producing  Plants,  Dairt  Products,  etc. 
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I. 

COMMUNICATION  ON  COMMERCIAL  FERTILIZERS. 

1.  General  introduction. 

2.  State  laws  for  tlie  regulation  of  trade  in  commercial  fertil- 
izers. 

3.  List  of  licensed  manufacturers  and  dealers  from  IMay  1 , 1892, 
to  May  1,  1893. 

4.  Analyses  of  licensed  fertilizers. 

0.  Analyses  of  commercial  fertilizers  and  mauurial  substances 
sent  on  for  examination. 

6.  Miscellaneous  analyses. 

1.  Gexekal  Introduction. 

The  sale  of  coinnicrcial  inaimrial  substances,  compound 
and  simple,  has  been  cpiite  extensive  in  our  State.  Fifty- 
one,  manufacturers  and  dealers  have  apjjlied  and  received  a 
license  for  the  sale  of  their  various  brands  in  our  State. 
Thirty-three  of  them  are  residents  of  other  States. 

Two  hundred  and  three  samples  of  licensed  articles  have 
been  collected  in  all  parts  of  the  State  by  a duly  authorized 
agent  of  the  station.  One  hundred  and  eighty-live  of  them 
have  been  carefully  analyzed  at  the  chemical  laboratory  of 
the  station,  with  the  following  results  : no  sample  contained 
all  three  essential  constituents  above  the  highest  guarantee  ; 
sixteen  samples  contained  twm  of  the  essential  constituents 
above  the  liighest  guarantee  ; sixty-tw'o  samples  contained 
one  of  the  essential  elements  above  the  highest  guarantee ; 
thirty-eight  samples  contained  all  three  essential  elements  at 
the  low'est  guarantee ; sixty-four  samples  contained  twm 
elements  at  the  lowest  guarantee  ; fifty-two  samples  con- 
tained one  element  at  the  lowest  guarantee  ; no  sample  eon- 
tained  all  three  essential  elements  below^  the  stated  lowest 
guarantee ; fifteen  contained  tw'o  elements  below  the  stated 
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lowest  guarantee  ; fifty-seven  contained  one  element  below 
the  lowest  stated  guarantee.  The  deficiency  in  one  or  two 
essential  constituents  was  in  the  majority  of  instances  com- 
pensated for  by  an  excess  in  the  others. 

The  variations  in  the  market  price  of  the  various  })rominent 
fertilizer  constituents  have  been,  on  the  whole,  during  the 
past  year  within  the  usual  limits.  Phosphoric  acid  in  all 
forms  has  been  ottered  at  a somewhat  lower  cost  towards  the 
close  of  the  year,  while  that  of  nitrogen  in  its  leading  forms 
has  somewhat  advanced. 

The  duties  assigned  to  the  director  of  the  station,  to  act 
as  inspector  of  commercial  fertilizers,  render  it  necessary  to 
discriiiiinate , in  otticial  pulilicalions  of  the  results  of  analyses 
of  commercial  fertilizers  and  of  manurial  substances  in 
general  made  at  the  station,  betireen  anahji^es  of  sarnjdes  col- 
lected by  a duly  qualified  delegate  of  the  eonyeriment  station, 
in  conformity  icith  the  rules  prescribed  by  the  new  laics,  and 
those  analyses  which  are  made  of  samqdes  sent  on  for  that 
pui'pose  by  outside  qiaiiies.  In  regard  to  the  former  alone 
can  the  director  assume  the  responsibility  of  a carefully 
prepared  sample,  and  of  the  identity  of  the  article  in  ques- 
tion. 

The  otticial  report  of  analyses  of  compound  fertilizers  and 
of  all  such  materials  as  are  to  be  used  for  manurial  purposes, 
which  are  sold  in  this  State  under  a certificate  of  compliance 
with  the  present  laws  for  the  regulation  of  the  trade  in  these 
articles,  has  lieen  restricted  b}'  our  State  laws  to  a statement 
of  chemical  composition  and  to  such  additional  information 
as  relates  to  the  latter. 

The  practice  of  affixing  to  each  analysis  of  this  class  of 
fertilizers  an  approximate  commercial  valuation  per  ton  of 
their  principal  constituents  has,  therefore,  l)een  discontinued. 
This  change,  it  is  expected,  will  tend  to  direct  the  attention 
of  the  consumers  of  fertilizers  more  forcibly  towards  a con- 
sideration of  the  particular  composition  of  the  different  brands 
of  fertilizers  offered  for  their  patronage,  a circumstance  not 
infrequently  overlooked. 

The  aqgyroximate  market  value  of  the  different  brands  of 
fertilizers  obtained  by  the  current  mode  of  valuation  does 
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not  express  their  respective  ariricultural  value,  i.  e.,  their 
crop-producing  value  ; for  the  higher  or  lower  market  price 
of  dilferent  ))rands  of  fertilizers  does  not  necessarily  stand 
in  a direct  relation  to  their  particular  titness,  without  any 
reference  to  the  particular  condition  of  the  soil  to  he  treated 
and  the  special  wants  of  the  crops  to  he  raised  hy  their 
assistance. 

To  select  judiciously  from , among  the  various  brands  of 
fertilizers  offered  for  patronage  requires,  in  the  main,  two 
kinds  of  information  ; namely,  we  ought  to  feel  confident 
that  the  particular  hrand  of  fertilizer  in  question  actually 
contains  the  guaranteed  (juantities  and  qualities  of  essential 
articles  of  plant  food  at  a reasonahle  cost,  and  that  it  con- 
tains them  in  such  form  and  such  proportions  as  wilt  hest 
meet  existing  circumstances  and  special  wants.  In  some 
cases  it  may  he  mainly  either  phosphoric  acid  or  nitrogen  or 
potash;  in  others,  two  of  them;  and  in  others  again,  all 
three.  A remunerative  use  of  commercial  fertilizers  can 
only  he  secured  hy  attending  carefully  to  the  al)ove-stated 
considerations. 

To  assist  farmers  not  yet  familiar  with  the  current  mode 
of  determining  the  commercial  value  of  manurial  suhstances 
offered  for  sale  in  our  markets,  some  of  the  essential  con- 
siderations, which  serve  as  a basis  for  their  commercial 
valuation,  are  once  more  stated  within  a few  subsequent 
pages. 

The  hitherto  customary  valuation  of  manurial  suhstances 
is  based  on  the  average  trade  value  of  the  essential  fertil- 
izing elements  specitied  hy  analysis.  Tlie  money  value  of 
the  higher  grades  of  agricultural  chemicals  and  of  the  higher- 
priced  compound  fertilizers  depends,  in  the  majority  of 
cases,  on  the  amount  and  the  particular  form  of  two  or 
three  essential  articles  of  plant  food,  i.  e.,  phosplioric  acid, 
nitrogen  and  potash,  which  they  contain.  To  ascertain  hy 
this  mode  of  valuation  the  approximate  market  value  of  a 
fertilizer  (i.  e.,  the  money  worth  of  its  essential  fertilizing 
incfredients) , we  multiply  the  pounds  per  ton  of  nitrogen, 
etc.,  by  the  trade  value  per  pound;  the  same  course  is 
adopted  with  reference  to  the  various  forms  of  })hosphoric 


1893.]  PUBLIC  DOCUMENT  — No.  33. 


251 


acid  and  of  potassium  oxide.  AVe  thus  get  the  values  per 
ton  of  the  several  ingredients,  and,  adding  them  together, 
we  ol)tain  the  total  valuation  per  ton  in  case  of  cash  payment 
at  points  of  general  distribution. 

The  market  value  of  low-priced  materials  used  for  ma- 
nurial  purposes,  as  salt,  wood  ashes,  Auirious  kinds  of  lime, 
harn-yard  manure,  factory  refuse  and  waste  materials  of 
different  description,  quite  frequently  docs  not  stand  in  a 
close  relation  to  the  market  value  of  tlie  amount  of  essential 
articles  of  plant  food  they  contain.  Their  cost  varies  in 
different  localities.  Local  facilities  for  cheap  transportation, 
and  more  or  less  advanta<''eous  mechanical  condition  for  a 

o 

speedy  action,  exert,  as  a rule,  a decided  influence  on  their 
selling  price. 

Tlie  mechanical  condition  of  any  fertilizing  material,  simple 
or  compound,  deseiu'es  the  most  serious  camsideration  of 
farmers,  Avdien  articles  of  a similar  chemical  character  are 
offered  for  their  choice.  The  degree  of  i)ulverization  con- 
trols, almost  without  exce})tion,  under  similar  conditions, 
the  rate  of  solubility,  and  the  more  or  less  ra[)id  diflusion  of 
the  different  articles  of  plant  food  througliout  the  soil. 

The  state  of  moisture  exerts  a no  less  important  influence 
on  the  pecuniary  value  in  case  of  one  and  the  same  kind  of 
substance.  Two  samples  of  flsh  fertilizers,  although  equally 
pure,  may  differ  from  fifty  to  one  hundred  per  cent,  in  com- 
mercial value  on  account  of  mere  diflerence  in  moisture. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
materials  of  various  descriptions,  have  to  he  valued  with 
reference  to  the  market  price  of  their  principal  constituents, 
taking  into  consideration  at  the  same  time  their  general  fit- 
ness for  speedy  action. 
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Trade  Values  of  Fertilizing  Ingredients  in  Rato  3Iaterials  and 

Chemicals  {1892). 

Cents 

per  Pound. 

Nitrogen  in  animoniates, 17.5 

Nitrogen  in  nitrates,  .......  15. 

Organic  nitrogen  in  dry  and  fine  ground  fish,  meat, 

blood, 16. 

Organic  nitrogen  in  cotton-seed  meal  and  castor  pomace,  15 . 

Organic  nitrogen  in  line-ground  bone  and  tankage,  . 15. 

Organic  nitrogen  in  line-ground  medium  bone  and 

tankage, 12. 

Organic  nitrogen  in  medium  bone  and  tankage,  . . 9.5 

Oi’ganic  nitrogen  in  coarser  Vjone  and  tankage,  . . 7.5 

Organic  nitrogen  in  hair,  horn  shavings  and  coarse  fish 

scraps, 7. 

Phosphoric  acid  soluble  in  Avater, 7.5 

I’hosphoric  acid  soluble  in  ammonium  citi’ate,  . . 7. 

Phosphoric  acid  in  dry  ground  fish,  fine  bone  and  tank- 
age,   7 . 

Phosphoi'ic  acid  in  fine  meilium  bone  and  tankage,  . 5.5 

Phosphoric  acid  in  medium  bone  and  tankage,  . . 4.5 

Phosphoric  acid  in  coarse  bone  and  tankage,  . . 3. 

Potash  as  high-gi-ade  sulphate,  and  in  forms  free  from 

muriate  or  chlorides,  ashes,  etc.,  . . . . 5.5 

Potash  as  kainite, 4.5 

Potash  as  muriate, 4.5 

Tlie  organic  nitrogen  in  suferphosji/iales , sj^ectal  manures 
and  mixed  fertilizers  of  a high  grade  is  usually  valued  at  the 
highest  tigures  laid  down  in  the  trade  values  of  fertilizing 
ingredients  in  raw  materials,  namely,  tifteen  and  a half  cents 
per  pound ; it  Ijeing  assumed  that  the  organic  nitrogen  is 
derived  from  the  best  sources,  viz.,  animal  matter,  as  meat, 
blood,  bones,  or  other  equally  good  forms,  and  not  from 
leather,  shoddy,  hair,  or  any  low-priced,  inferior  form  of 
vegetable  matter,  unless  the  contrary  is  ascertained.  The 
insoluble  phosphoric  acid  is  valued  in  this  connection  at  two 
cents. 

The  above  ti’ade  values  are  the  figures  at  which,  in  the  six 
months  preceding  March,  1891,  the  respective  ingredients 
could  be  bought  at  retail  for  cash  in  our  large  markets,  in 
the  raw  materials,  which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  wholesale  prices  for 
the  six  months  ending  March  1,  plus  about  twenty  per  cent. 
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in  case  of  goods  for  -which  -we  have  -vholesale  quotations. 
The  valuations  obtained  by  use  of  the  above  figures  -^dll  be 
found  to  agree  fairly  -^dth  the  retail  price  at  the  large  mar- 
kets of  standard  raw  materials,  such  as  : — 


Sulphate  of  ammonia, 
Nitrate  of  soda. 


Dry  ground  fish, 
Azotin, 

Ammonite, 

Castor  pomace. 

Bone  and  tankage, 
Plain  superphosphates. 


Muriate  of  potash. 
Sulphate  of  potash. 
Dried  blood. 


Dried  ground  meat. 


A large  percentage  of  commercial  materials  consists  of 
refuse  matter  from  various  industries.  The  composition  of 
these  substances  depends  on  the  mode  of  manufacture  car- 
ried on.  The  rapid  progress  in  our  manufacturing  industries 
is  liable  to  atfect  at  any  time,  more  or  less  seriously,  the 
composition  of  the  refuse.  To  assist  the  flirming  community 
in  a clear  and  intelligent  appreciation  of  the  various  sub- 
stances sold  for  manurial  purposes,  a frequent  examination 
into  the  temporary  characters  of  agricultural  chemicals  and 
refuse  materials  ofiered  in  our  markets  for  manurial  pur- 
poses is  constantly  carried  on  at  the  laboratory  of  the  station. 

Consumers  of  commercial  manurial  substances  do  well  to 
buy,  whenever  practicable,  on  guarantee  of  composition  with 
reference  to  their  essential  constituents,  and  to  see  to  it  that 
the  bill  of  sale  recognizes  that  point  of  the  bargain.  Any 
mistake  or  misunderstanding  in  the  transaction  may  be  read- 
ily adjusted,  in  that  case,  between  the  contending  parties. 
The  responsibility  of  the  dealer  ends  with  furnishing  an 
article  corresponding  in  its  composition  with  the  lowest 
stated  quantity  of  each  specified  essential  constituent. 

Our  present  laws  for  the  regulation  of  the  trade  in  com- 
mercial fertilizers  include  not  only  the  various  brands  of 
compound  fertilizers,  but  also  all  materials,  single  or  com- 
pound, without  reference  to  source,  used  for  manurial  pur- 
poses when  ofiered  for  sale  in  our  market  at  ten  dollars  or 
more  per  ton.  Copies  of  our  ])rcsent  laws  for  the  regula- 
tion of  the  trade  in  commercial  fertilizers  may  lie  had  by  all 
interested,  on  application,  at  the  Massachusetts  State  Agri- 
cultural Experiment  Station,  Amherst,  Mass. 
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2.  The  Provisions  or  the  Act  are  as  follows; 

[Chapter  296.] 

An  Act  to  regulate  the  sale  of  commercial  fertilizers. 
Be  it  enacted,  etc.,  as  follows : 

Section  1.  Every  lot  or  parcel  of  commercial  fertilizer  or  mate- 
rial used  for  mauurial  purposes  sold,  offered  or  exposed  for  sale 
rvithiu  this  Commomvealtb,  the  retail  price  of  'which  is  ten  dollars 
or  more  per  ton,  shall  be  accompanied  by  a plainly  printed  state- 
ment clearly'  and  truly  certifying  the  number  of  net  pounds  of  fer- 
tilizer in  the  package,  the  name,  brand  or  trade  mark  under  which 
the  fertilizer  is  sold,  the  name  and  address  of  the  manufacturer  or 
importer,  the  place  of  manufacture,  and  a chemical  analysis  stat- 
ing the  percentage  of  nitrogen  or  its  equivalent  in  ammonia,  of 
potash  soluble  in  distilled  water,  and  of  phosphoric  acid  in 
available  form  soluble  in  distilled  water  and  reverted,  as  well  as 
the  total  phosphoric  acid.  In  the  case  of  those  fertilizers  which 
consist  of  other  and  cheaper  materials,  said  label  shall  give  a 
correct  general  statement  of  the  composition  and  ingredients  of 
the  fertilizer  it  accompanies. 

Sect.  2.  Before  any  commercial  fertilizer,  the  retail  price  of 
which  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or  exposed 
for  sale,  the  importer,  manufacturer  or  party  who  causes  it  to  be 
sold  or  offered  for  sale  within  the  state  of  Massachusetts,  shall 
file  with  the  director  of  the  Massachusetts  agricultural  experiment 
station,  a certified  cop}^  of  the  statement  named  in  section  one  of 
this  act,  and  shall  also  deposit  with  said  director  at  his  request  a 
sealed  glass  jar  or  bottle,  containing  not  less  than  one  pound  of 
the  fertilizer,  accompanied  by  an  affidavit  that  it  is  a fair  average 
sample  thereof. 

Sect.  3.  The  manufacturer,  importer,  agent  or  seller  of  any 
brand  of  commercial  fertilizer  or  material  used  for  mauurial  pur- 
poses, the  retail  price  of  which  is  ten  dollars  or  more  per  ton,  shall 
pay  for  each  brand,  on  or  before  the  first  day  of  May  annually,  to 
the  director  of  the  Massachusetts  agricultural  experiment  station, 
an  analysis  fee  of  five  dollars  for  each  of  the  three  following  fer- 
tilizing ingredients  : namely,  nitrogen,  phosphorus  and  potassium, 
contained  or  claimed  to  exist  in  said  brand  or  fertilizer : provided, 
that  whenever  the  manufacturer  or  importer  sliall  have  paid  the 
fee  herein  required  for  any  person  acting  as  agent  or  seller  for 
such  manufacturer  or  importer,  such  agent  or  seller  shall  not  be 
required  to  pay  the  fee  named  in  tliis  section  ; and  on  receipt  of 
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said  analysis  fees  and  statement  specified  in  section  two,  the  direc- 
tor of  said  station  shall  issue  certificates  of  compliance  with  this 
act. 

Sect.  4.  No  person  shall  sell,  offer  or  expose  for  sale  in  the 
state  of  Massachusetts,  any  pulverized  leather,  raw,  steamed, 
roasted,  or  in  any  form  as  a fertilizer,  or  as  an  ingredient  of  any 
fertilizer  or  manure,  witliout  an  explicit  printed  certificate  of  the 
fact,  said  certificate  to  be  conspicuously  affixed  to  every  package 
of  such  fertilizer  or  manure  and  to  accompany  or  go  witli  every 
parcel  or  lot  of  the  same. 

Sect.  5.  Any  person  selling,  offering  or  exposing  for  sale,  any 
commercial  fertilizer  without  the  statement  required  by  the  first 
section  of  this  act,  or  with  a label  stating  that  said  fertilizer  con- 
tains a larger  percentage  of  any  one  or  more  of  the  constituents 
mentioned  in  said  section  than  is  contained  therein,  or  respecting 
the  sale  of  which  all  the  provisions  of  the  foregoing  section  have 
not  been  fully  complied  with,  shall  forfeit  fifty  dollars  for  the  first 
offence,  and  one  hundred  dollars  for  each  subsequent  offence. 

Sect.  6.  This  act  sliall  not  affect  parties  manufacturing,  im- 
porting or  purchasing  fertilizers  for  their  own  use,  and  not  to  sell 
in  this  state. 

Sect.  7.  The  director  of  the  Massachusetts  agricultural  experi- 
ment station  shall  pay  the  analysis  fees,  as  soon  as  received  by 
him,  into  the  treasury  of  the  station,  and  shall  cause  one  analysis 
or  more  of  each  fertilizer  or  material  used  for  manurial  purposes 
to  be  made  annually,  and  pul)lish  the  results  monthly,  with  such 
additional  information  as  circumstances  advise  : provided,  such 
information  relates  only  to  the  composition  of  the  fertilizer  or 
fertilizing  material  inspected.  Said  director  is  hereby  authorized 
in  person  or  by  deputy  to  take  a sample,  not  exceeding  two  pounds 
in  weight,  for  analysis,  from  any  lot  or  package  of  fertilizer  or 
any  material  used  for  manurial  purposes  which  may  be  in  the 
possession  of  an}"  manufacturer,  importer,  agent  or  dealer  ; but 
said  sample  shall  be  drawn  in  the  presence  of  said  party  or  parties 
in  interest  or  their  representative,  and  taken  from  a parcel  or  a 
number  of  packages  which  shall  be  not  less  than  ten  per  cent,  of 
the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and  then 
divided  into  two  equal  samples  and  placed  in  glass  vessels  and 
carefully  sealed  and  a label  placed  on  each,  stating  the  name  or 
brand  of  the  fertilizer  or  material  sampled,  the  name  of  the  party 
from  whose  stock  the  sample  was  drawn  and  the  time  and  place 
of  drawing,  and  said  label  shall  also  be  signed  by  the  director  or 
his  deputy  and  by  the  paiity  or  parties  in  interest  or  their  represent- 
atives present  at  the  drawing  and  sealing  of  said  sample  ; one  of 
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said  duplicate  samples  shall  be  retained  by  the  director  and  the 
other  by  the  party  whose  stock  was  sampled.  All  parties  %dolat- 
ing  this  act  shall  be  prosecuted  by  the  director  of  said  station  ; 
but  it  shall  be  the  duty  of  said  director,  upon  ascertaining  any 
violation  of  this  act,  to  fortliwitli  notify  the  manufacturer  or  im- 
porter in  writing,  and  give  him  not  less  than  thirty  days  thereafter 
in  which  to  comply  with  the  requirements  of  this  act,  but  there 
shall  be  no  prosecution  in  relation  to  the  quality  of  the  fertilizer 
or  fertilizing  material  if  the  same  shall  be  found  substantially 
equivalent  to  the  statement  of  analysis  made  by  the  manufacturer 
or  importer. 

Sect.  8.  Sections  eleven  to  sixteen  inclusive  of  chapter  sixty 
of  the  Public  Statutes  are  hereby  repealed. 

Sect.  9.  This  act  shall  take  effect  on  the  first  day  of  September 
in  the  year  eighteen  hundred  and  eighty-eight.  \_Approved  May 
5,  1555.] 

Instructions  to  Manufacturers,  Importers,  Agents  and  Sellers  of 
Commercial  Fertilizers  or  Materials  used  for  Manurial  Pur- 
poses in  Massachusetts. 

1.  An  api)lic:ition  for  a certitieate  of  compliance  with 
the  regulations  of  the  trade  in  commercial  fertilizers  and 
materials  used  for  manurial  puiqioses  in  this  State  must  be 
accompanied : — 

First,  w'ith  a distinct  statement  of  the  name  of  each  brand 
otfered  for  sale. 

Second,  Avith  a statement  of  the  amount  of  })hosphoric 
acid,  of  nitrogen  and  of  })otassium  oxide  guaranteed  in  each 
distinct  brand. 

Third,  Avith  the  fee  charged  by  the  State  for  a certilicatc, 
Avhich  is  live  dollars  for  each  of  the  folloAving  articles,  nitro- 
gen, phos})horic  acid  and  potassium  oxide,  guaranteed  in  any 
distinct  brand. 

2.  The  obligation  to  secure  a certiheafe  applies  not  only 
to  compound  fertilizers  Imt  to  all  substances,  single  or  com- 
pound, used  for  manurial  purposes,  and  otfered  for  sale  at 
ten  dollars  or  more  per  ton  of  tAvo  thousand  pounds. 

3.  The  certitieate  must  be  secured  annnally  before  the 
first  of  INIay. 

4.  jManufactnrers,  importers  and  dealers  in  commercial 
tertilizers  can  appoint  in  this  State  as  many  agents  as  they 
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desire,  after  having  secured  at  this  office  the  certificate  of 
compliance  with  our  laws. 

5.  Agents  of  jnanufacturers,  importers  and  dealers  in 
commercial  fertilizers  are  held  personally  responsible  for 
their  transactions  until  they  can  prove  that  the  articles  the}' 
offer  for  sale  are  duly  recorded  in  this  office. 

G.  ^Manufacturers  and  importers  are  requested  to  furnish 
a list  of  their  agents. 

7.  All  applications  for  certificates  should  be  addressed  to 
the  Director  of  the  Massachusetts  State  Agricultural  Experi- 
ment Station. 

Arrangements  are  made,  as  in  previous  years,  to  attend 
to  the  examination  of  objects  of  general  interest  to  the  farm- 
ing community,  to  the  full  extent  of  existing  resources. 
Bequests  for  analyses  of  substances  — as  fodder  articles, 
fertilizers,  etc.  — coming  through  officers  of  agricultural 
societies  and  farmers’  clubs  within  the  State  Avill  receive 
hereafter,  as  in  the  past,  first  attention,  and  in  the  order 
that  the  a})plications  arrive  at  the  office  of  the  station.  The 
i-esults  will  be  returned  without  a charge  for  the  services 
rendered.  Aiqfiication  of  private  parties  for  analyses  of 
substances,  free  of  charge,  will  receive  a careful  considera- 
tion whenever  the  results  promise  to  be  of  a more  general 
interest.  For  obvious  reasons,  no  work  can  be  carried  on 
at  the  station  of  which  the  results  are  not  at  the  disposal  of 
the  managers  for  publication,  if  deemed  advisable  in  the 
interest  of  the  citizens  of  the  State. 

All  parcels  and  communications  sent  to  “The  Massa- 
chusetts State  Experiment  Station  ” must  have  express  and 
postal  charges  prepaid,  to  receive  attention. 
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3.  List  of  j\lAxuFACTunEiis  and  Dealers  who  have 
SECURED  Certificates  for  the  Sale  of  Commer- 
cial Fertilizers  in  this  State  during  the  Past 
Year  (May  1,  18!)2,  to  May  I,  1893),  and  the 
Brands  licensed  by  Each. 

Adams  & Thomas,  Springfield,  Mass.  : — 

Adams’s  Market  Bone  Fertilizer. 

Allen  Fertilizer  Company,  Boston,  Mass.  : — 

Allen  Fertilizer. 

Ames  Fertilizer  Company,  Peabody,  Mass.  : — 

Idymouth  Rock  Brand. 

II.  .T.  Barker  & Bro.,  New  York,  N.  Y.  : — 

“A.  A.”  Ammoniated  Superphosphate. 

Standard  U N X L I)  Fertilizer. 

Special  Corn  Manure. 

Special  Grass  Manure. 

Special  Potato  Manure. 

Special  Tobacco  Manure. 

Fine  Raw  Ground  Bone. 

C.  A.  Bartlett,  Worcester,  Mass.  : — 

Animal  Fertilizer. 

Fine-ground  Bone. 

Bowker  Fertilizer  Company,  Boston,  Mass.  : — 

Stockbridge  Manures. 

Bowker’s  Ammoniated  Bone  Fertilizer. 

Bowker’s  Sure  Crop  Bone  Phosphate. 

Bowker’s  Hill  and  Drill  Phosphate. 

Bowker’s  Farm  and  Garden  Phosphate. 

Bowker’s  Lawn  and  Garden  Dressing. 

Bowker’s  Fresh  Ground  Bone. 

Bowker’s  Dry  Ground  Fish. 

Bowker’s  Fish  and  Potash. 

Gloucester  Fish  and  Potash. 

Breck’s  Lawn  and  Garden  Dressing. 

Dried  Blood. 

Dissolved  Bone-black. 

Nitrate  of  Soda. 

Muriate  of  Potash. 

Sulphate  of  Potash. 
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Bradley  Fertilizer  Company,  Boston,  Mass.  : — 

X.  L.  Superphosphate  of  Lime. 

B.  D.  Sea-fowl  Guano. 

Original  Coe’s  Superphosphate. 

Farmer’s  New-method  Fertilizer. 

English  Lawn  Dressing. 

High-grade  Tobacco  Manure. 

Bradley’s  Complete  Manures  : — 

For  Corn  and  Grain. 

For  Potatoes  and  Vegetables. 

P’or  Top-dressing  Grass  and  Grain. 
Bradley’s  Potato  Manure. 

Pure  Fine-ground  Bone. 

Fish  and  Potash. 

Dissolved  Bone-black. 

Nitrate  of  Soda. 

Sulphate  of  Ammonia. 

Muriate  of  Potash. 

Sulphate  of  Potash. 

W.  J.  Brightman  & Co.,  Tiverton,  IL  I.  : — 

Dry  Ground  Fish. 

Fish  and  Potash. 

Superphosphate. 

Bryant  & Brett,  New  Bedford,  Mass.  : — 

Gi’ound  Bone. 

Burgess  & Roy,  South  Attleborough,  Mass. : — 
Animal  Fertilizer. 

Joseph  Church  & Co.,  Tiverton,  R.  I. : — 

Pure  Dry  Ground  Fish  (A  Brand). 

Special  Fertilizer  (B  Brand). 

Standard  Fertilizer  (C  Brand). 

Fish  and  Potash  (D  Brand). 

Clark  Cove  Fertilizer  Company,  Boston,  Mass.  : — 
Bay  State  Fertilizer. 

Bay  State  Fertilizer,  G.  G. 

Great  Planet  Manure. 

King  Philip  Guano. 

Potato  and  Tobacco  Fertilizer. 

Fish  and  Potash. 

Cleveland  Dryer  Company,  Boston,  Mass.  : — 
Cleveland  Potato  Phosphate. 

Cleveland  Superphosphate. 
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Clevelaud  Liuseed  Oil  Company,  Worcester,  Mass.  : — 

Cleveland  Steam-cooked  Linseed  Meal. 

E.  Frank  Coe,  New  York,  N.  Y.  : — 

Excelsior  Gold  Brand  Guano. 

High  -grade  Ainmoniated  Bone  Superphosphate. 

Fish  Guano  and  Potash. 

Potato  Fertilizer. 

Crocker  Fertilizer  and  Chemical  Company,  Buffalo,  N.  Y. : — 
New  Rival  Ainmoniated  Superphosphate. 

Ainmoniated  Bone  Superphosphate. 

Ainmoniated  Practical  Superphosphate. 

Vegetable  Bone  Superphosphate. 

Buffalo  Superphosphate,  No.  2. 

AVheat  and  Corn  Phosphate. 

Potato,  Hop  and  Tobacco  Phosphate. 

Special  Potato  Manure. 

Ground  Bone  Meal. 

Pure  Ground  Bone. 

Cumberland  Bone  Phosphate  Company,  Portland,  Me.  : — ■ 
Cumberland  Superphosphate. 

Potato  Fertilizer. 

L.  B.  Darling  Fertilizer  Company,  Pawtucket,  R.  I.  : — 

Darling’s  Animal  Fertilizer. 

Darling’s  Fertilizer  for  Gardens  and  Lawns. 

Darling’s  Potato  and  Root  Crop  Manure. 

Darling’s  Tobacco  Grower. 

Darling’s  Extra  Bone  Phosphate. 

Darling’s  Pure  Dissolved  Bone. 

Darling’s  Pure  Fine  Bone. 

J.  C.  Dow  & Co.,  Boston,  Mass.  : — 

Nitrogenoirs  Superphosphate. 

Ground  Bone  Fertilizer. 

Ground  Bone. 

Forest  City  Wood  Ash  Company,  Loudon,  Ont. : — 

Hardwood  Ashes. 

Wm.  E.  Fyfe  & Co.,  Clinton,  Mass.  : — 

Canada  Unleached  Wood  Ashes  (Star  Brand). 

Great  Eastern  Fertilizer  Company,  Rutland,  Vt.  : — 

Great  Eastern  General,  for  Grass  and  Grain. 

Great  Eastern  Vegetable,  Vine  and  Tobacco  Fertilizers. 

Great  Eastern  General,  Oats,  Buckwheat  and  Seeding-down 
Phosphate. 
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Hargraves’  Manufacturing  Company,  Fall  River,  Mass.  : — 
Ground  Bone. 

Edmund  Hersey,  Iliugbain,  IMass.  : — 

Ground  Bone. 

Thos.  Hersoin  & Co.,  New  Bedford,  Mass.  : — 

Meat  and  Bone. 

Pure  Fine-ground  Bone. 

Gilbert  E.  Holmes,  New  Worcester,  IMass.  : — 

Pure  Ground  Bone. 

John  G.  Jefferds,  Worcester,  Mass.  : — 

Animal  Fertilizer. 

Potato  Manure. 

Fine-ground  Bone. 

J.  J.  Joynt,  St.  Helens,  Out.  : — 

Canada  Unleached  Hardwood  Ashes. 

A.  Lee  & Co.,  Boston,  Mass.  : — 

Lawrence  Fertilizer. 

Ground  Bone. 

Lowell  Bone  Fertilizer  Company,  Lowell,  Mass.  : — 

Lowell  Bone  Fertilizer. 

James  E.  McGovern,  West  Andover,  Mass.  : — 

West  Andover  Market  Bone  Phosphate. 

Ground  Bone. 

IMapes  Formula  and  Peruvian  Guano  Company,  New  York, 
N.  Y.  : — 

Mapes  Superphosphates. 

Mapes  Special  Crop  Manures. 

Peruvian  Guanos. 

Bone  Manures. 

Sulphate  of  Potash. 

Monroe,  DeForest  & Co.,  Oswego,  N.  Y.  : — 

Hardwood  Ashes. 

National  Fertilizer  Company,  Bridgeport,  Conn.  : — 

Chittenden’s  Complete  Fertilizer. 

Chittenden’s  Universal  Phosphate. 

Chittenden’s  Fish  and  Potash. 

Ground  Bone. 

Sulphate  of  Potash. 

Pacific  Guano  Company,  Boston,  Mass. : — 

Soluble  Pacific  Guano. 

Special  Potato  Manure. 
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Prentiss,  Brooks  & Co.,  Holyoke,  Mass.  : — • 

Coni[)lete  IManure. 

Phosphate. 

Dry  Fish. 

Dissolved  Bone-black. 

Nitrate  of  Soda. 

Muriate  of  Potash. 

C^ninuipiac  Fertilizer  Compan}^,  Boston,  IMass.  : — 
(.^uinnipiac  Market-garden  IManr.re. 

Quinnipiac  Corn  Manure. 

C^iiinnipiac  Potato  Manure. 

Quinnipiac  Potato  and  Tobacco  Fertilizer. 

Quinnipiac  Havana  and  Seed-leaf  Tobacco  Fertilizer, 
t^uinnipiac  Onion  Manure. 

Quinnipiac  Phosphate. 

(Quinnipiac  Pure  Bone  Meal. 

(Quinnipiac  Dry  Ground  Fish. 

(Quinnipiac  Fish  and  Potash  (c.  f.  Brand). 

(Quinnipiac  Fish  and  Potash  (Plain  Brand) . 

IMuriate  of  Potash. 

Sulphate  of  Potash. 

Benjamin  Randall,  East  Boston,  Mass.  : — 

Market-garden  Fertilizer. 

Standard  Ground  Bone. 

Read  Fertilizer  Company,  Syracuse,  N.  Y.  : — 

H.  G.  Farmers’  Friend. 

Strawberry  and  Small  Fruit  Special. 

Read’s  Standard  Phosphate. 

Bone,  Fish  and  Potash  (Fish  and  Potash). 

.John  S.  Reese  & Co.,  Baltimore,  Md.  : — 

New  England  Favorite. 

May  Flower. 

Columbus,  A. 

Pilgrim. 

Potato  Special. 

Fish  and  Potash. 

Lucien  Sanderson,  New  Haven,  Conn.  : — 

Sanderson’s  Formula  A. 

Sanderson’s  Formula  B. 

Sanderson’s  High-grade  Sulphate  of  Potash. 
Sanderson’s  Regular  Sulphate  of  Potash. 

Edward  H.  Smith,  Northborough,  Mass.  : — 

Steamed  Bone. 
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Springfield  Fertilizer  Company,  Springfield,  Mass.  : — 
H.  L.  Phelps’  Complete  Manures. 

Springfield  Provision  Company’,  Brightvood,  Mass.  : — 
Blood,  Meat  and  Bone. 

Standard  Fertilizer  Company,  Boston,  Mass.  : — 
Standard  Superphosphate. 

Standard  Fertilizer. 

Standard  Guano. 

Potato  and  Tobacco  Fertilizer. 

F.  C.  Sturtevant,  Hartford,  Conn.  : — 

Tobacco  and  Sulphur  Fertilizer. 

J.  A.  Tucker  & Co.,  Boston,  Mass.  : — 

Original  Bay  State  Bone  Supeiphosphate. 

Imperial  Bone  Superphosphate. 

M'hittemore  Bros.,  Wajdand,  Mass.  : — 

Whittemore’s  Complete  Manure. 

Sanford  Winter,  Brockton,  Mass.  : — 

Pure  Ground  Bone. 

Leander  dVilcox,  Mystic,  Conn.  : — 

Ammoniated  Bone  Phosphate, 

High-grade  Fish  and  Potash. 

Potato,  Onion  and  Tobacco  Manure. 

Dry  Ground  Fish. 

William  & Clark  Fertilizer  Company,  Boston,  Mass.  : — 
Ammoniated  Bone  Superphosphate. 

Universal  Ammoniated  Dissolved  Bone. 

High-grade  Special. 

Potato  and  Tobacco  Manure. 

Fine  Wrapper  Tobacco  Grower. 

Potato  Phosphate. 

Corn  Phosphate. 

Pure  Bone  Meal. 

Dry  Ground  Fish. 

Fish  and  Potash. 

Nitrate  of  Soda. 

Muriate  of  Potash. 

Sulphate  of  Potash. 
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5.  Analyses  of  Commercial  Fertilizers  and  Manorial 
Substances  sent  on  for  Examination. 

Wood  Ashes. 


[I.,  sent  on  from  Amherst,  Mass. ; II.  and  III.,  sent  on  from  Lawrence,  Mass. ; IV., 
sent  on  from  Hudson,  Mass. ; V.,  sent  on  from  Clifton,  Mass.] 


Per  Cent. 

I. 

IL 

III. 

IV. 

V. 

Moisture  at  100°  C., 

1.3.18 

16.12 

8.71 

18.00 

15.94 

rotassiuni  oxide. 

4..5G 

3.91 

5.77 

4.51 

4.71 

Calcium  oxide. 

31.06 

30.38 

36.95 

33.25 

31. C5 

IMagnesium  oxide,  . 

2.88 

2.64 

2.90 

1.84 

2.69 

Ferric  and  alumiuic  oxides. 

1.32 

1 . 32 

0.07 

1.42 

1.62 

Fhosplioric  acid, 

Insoluljlc  matter  (before  calci- 

1.66 

1.52 

1.38 

1.18 

1.43 

nation),  .... 

Insoluble  matter  (after  calci- 

13.60 

17.52 

13.15 

12.99 

13.38 

ntition),  .... 

11.16 

13.10 

11.88 

10.84 

10.62 

Wood  Ashes. 


[I.,  sent  on  from  SoTitli  Framinjiham,  Mass. ; II.  and  III,,  sent  on  from  Townsend, 
Mass. ; IV.,  sent  on  from  South  Sudbury,  Mass.;  V.,  sent  on  from  Rock  Bottom, 
Mass.] 


Per  Cent. 

I, 

II. 

HI. 

IV. 

V. 

Moisture  at  100°  C., 

9.68 

13.40 

5.28 

8.00 

1.54 

Potassium  oxide. 

5.48 

4.36 

5.75 

5.41 

5.14 

C'alcium  oxide. 

37.02 

31.25 

29.85 

38.83 

38.64 

IMagnesium  oxide,  . 

3.. 30 

3.81 

2.23 

8.31 

4.18 

Ferric  and  aluminic  oxides. 

1.09 

0.07 

1.68 

1.00 

1.48 

Phosphoric  acid, 

Insolultle  matter  (before  calci- 

1.26 

1.28 

2.00 

1.27 

2.17 

nation),  .... 

Insoluble  matter  (after  calci- 

14.81 

18.17 

23.03 

14.95 

15.23 

nation),  .... 

12.41 

14.50 

19.82 

11.95 

12.43 
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5.  Analyses,  etc.  — Continued. 

Wood  Ashes. 

[I.,  sent  on  from  Clifton,  Mass. ; 11.,  sent  on  from  Beverly,  Mass. ; III.,  sent  on 


from  Had.ey,  Mass. ; IV.,  sent  on  from 
Marblehead,  Mass.] 

Amherst, 

Mass. ; 

V.,  sent 

on  from 

Per  Cent, 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C., 

17.44 

6.63 

15.09 

6.68 

1.38 

Potassium  oxide. 

5.06 

4.1-2 

4.35 

5 . 85 

4.81 

Calcium  oxide, 

31.32 

42.84 

32.87 

35.70 

28.44 

Magnesium  oxide,  . 

1.48 

2 . 20 

2.89 

3.83 

2.26 

Ferric  and  alitminic  oxides. 

0.51 

0.45 

1.45 

0.82 

1.66 

Phosphoric  acid. 

Insoluble  matter  (before  calei- 

1.39 

0.84 

1.69 

1 . 65 

3.47 

nation),  .... 

Insoluble  matter  (after  calei- 

13.80 

13.92 

14.60 

11.54 

33.08 

nation),  .... 

10.46 

12.43 

12.07 

9.13 

26.78 

Wood  Ashes. 


[I.,  sent  on  from  Tewkslmry,  Mass. ; II.  and  III.,  sent  on  from  Sunderland,  Mass.; 
IV.  and  V.,  sent  on  from  North  Amherst,  Mass.] 


Per  Cent. 

II. 

HI. 

IV. 

IMoisture  at  100°  C., 

13.90 

17.54 

3.50 

7.46 

14.15 

Potassium  oxide. 

6.58 

3.15 

2.72 

7.91 

6.95 

Calcium  oxide. 

33.81 

•29 . 66 

21.23 

38.58 

31.88 

IMagnesium  oxide,  . 

2.19 

3.28 

2.39 

2.59 

1.73 

Ferric  and  aluminic  oxides. 

1.10 

2.62 

2.14 

0.65 

1.25 

Phosphoric  acid. 

Insoluble  matter  (before  calci- 

1.74 

1.87 

1.65 

1.25 

1.42 

nation),  .... 

Insoluble  matter  (after  calci- 

10.00 

17.90 

44.80 

8.11 

11.10 

nation),  .... 

8.65 

12.98 

39.69 

6.04 

8.99 
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5.  Analyses,  etc.  — Continued. 
Wood  Ashes. 


[I.,  sent  on  from  Sunderland,  Mass. ; II.,  sent  on  from  North  Hatfield,  Mass. ; III., 
sent  on  from  Chicopee,  Mass.;  IV.,  sent  on  from  Concord,  Mass.;  V.,  sent  on 
from  Millington,  Mass.] 


Per  Cent. 

I. 

ir. 

III. 

IV. 

V. 

IVIoisture  at  100°  C., 

7.80 

1G.74 

15.70 

18.67 

1.02 

Potassium  oxide, 

4.44 

5.24 

4.67 

4.90 

7.78 

Calcium  oxi<le. 

.33.41 

_* 

Magnesium  oxide,  . 

_* 

3.40 

_* 

Ferric  and  aluminic  oxides,  . 

0.91 

Phosphoric  acid, 

1.70 

1.54 

1.77 

1.68 

2.84 

Insolulde  matter  (Ijcfore  calci- 

nation),  .... 

11.08 

10.07 

7.72 

12.18 

13.50 

Insoluble  matter  (after  c;dci- 

nation),  .... 

9.54 

8 . 05 

7.27 

9.83 

12.55 

Wood  Ashes. 


[I.,  sent  on  from  Boston,  Mass. ; II.  and  III.,  sent  on  from  Sunderland,  Mass. ; IV. 
and  V.,  sent  on  from  Concord,  Mass.] 


Ter  Cent. 

I. 

11. 

III. 

IV. 

V. 

IMoisture  at  100°  C., 

9.78 

3.94 

17.82 

11.81 

16.20 

Potassium  oxide. 

8.13 

4.96 

4.04 

5.77 

5.02 

Calcium  oxide. 

36.77 

— * 

— * 

31.64 

Magnesium  oxide,  . 

3.24 

— * 

3.03 

Ferric  and  aluminic  oxides. 

0.36 

— * 

0.74 

Phosphoric  acid. 

Insoluble  matter  (before  calci- 

1.60 

2.28 

1.71 

1.68 

1.65 

nation),  .... 

Insoluble  matter  (after  calci- 

8.38 

23.86 

10.. 56 

11.72 

11.03 

nation),  .... 

6.58 

23.42 

8.80 

9.23 

9.07 

* Not  determined. 
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5.  Analyses,  ETC. — Continued. 
Wood  Ashes. 


[I.,  sent  on  from  Boston,  Mass. ; 11. , sent  on  from  South  Deerfield,  Mass. ; III.,  sent 
on  from  North  Amherst,  Mass.;  IV.,  sent  on  from  Concord,  Mass.;  V.,  sent  on 
from  Sunderland,  Mass.] 


Per  Cent. 

I. 

ir. 

III. 

IV. 

V. 

Rloistufe  at  100°  C., 

10.11 

7.05 

19.63 

10.49 

12.60 

Potassium  oxide. 

8.05 

G.17 

4.10 

6.02 

5.19 

Calcium  oxide, 

36.10 

40.54 

33.  G7 

32.42 

31.53 

Magnesium  oxide,  . 

3.17 

2.84 

1.76 

3.60 

2.31 

Ferric  and  aluminic  oxides,  . 

0.59 

0.75 

1.06 

0.65 

1.11 

Phosphoric  acid. 

Insoluble  matter  (before  calci- 

l.GS 

1.56 

1.61 

1.55 

1.59 

nation),  .... 

Insoluble  matter  (after  calci- 

8.39 

9.08 

12.33 

11.37 

17.15 

nation),  .... 

G.19 

6.45 

10.26 

8.37 

14.42 

lUoofZ  A^'/ies. 


[I.,  sent  on  from  Boston,  Mass. ; II.  and  III.,  sent  on  from  Sunderland,  Mass. ; IV., 
sent  on  from  South  Deerfield,  Mass. ; V.,  sent  on  from  Sudbur}',  Mass  ] 


Per  Cent. 

I. 

II. 

tn. 

IV. 

V. 

Moisture  at  100°  C., 

10.46 

16.55 

25.50 

10.40 

13.95 

Potassium  oxide. 

5.08 

3.36 

3.54 

4.60 

4.04 

Calcium  oxide. 

33.83 

27 . 67 

31.29 

33.97 

27.98 

Magnesium  oxide,  . 

3.19 

1.84 

2.14 

2.93 

4.43 

Ferric  and  aluminic  oxides. 

0.78 

0.94 

0.60 

1.35 

1.59 

Phosphoric  acid. 

Insoluble  matter  (before  calci- 

1.46 

1.54 

1.41 

1.29 

1.51 

nation),  .... 

Insoluble  matter  (after  calci- 

15.76 

15.78 

14.91 

15.03 

18.45 

nation),  .... 

11.77 

13.03 

10.29 

10.88 

12.96 
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5.  Analyses,  etc.  — Continued. 
Wood  Ashes. 


[I.,  sent  on  from  Sonth  Deerfield,  Mass.;  II.,  sent  on  from  Sudbury,  Mass.;  III., 
sent  on  from  Ilingham,  Mass.;  IV.,  sent  on  from  Andover,  Mass.;  V.,  sent  on 
from  Ryfield,  Mass.] 


I’ER  Cent. 

I. 

II. 

III. 

IV. 

V. 

jMoisture  at  100°  C., 

1.80 

18.25 

4.95 

38.93 

20.12 

Potasshim  oxide, 

0.19 

3.36 

5.64 

2.34 

6.70 

Calcium  oxide, 

40.00 

.30.49 

33.17 

24.15 

,33.03 

jMafrnesium  oxide,  . 

8.21 

2.52 

Ferric  and  alumiiiic  oxides,  . 

1.44 

1.22 

— * 

Phosplioric  ;acid, 

Insolul)le  matter  (heforo  tuxlci- 

2 . 21: 

1.30 

1.28 

0.74 

1.21 

luition),  .... 

Insoluble  iimttcr  (;iftcr  c;dci- 

1 1 . 68 

16.97 

20.04 

5.37 

5.30 

nation),  .... 

8.72 

14.29 

22.98 

4.40 

4.25 

*•  Not  determined. 


Wood  Ashes. 

[I.,  sent  on  from  Methuen,  Mass.;  II.,  sent  on  from  Amesbury,  Mass. ; III.,  sent 
on  from  Ileadville,  Mass.;  IV.,  sent  on  from  Amherst,  Mass.;  V.,  sent  on  from 
Sudbury,  Mass.] 


Per  Cent. 

I. 

II. 

nr. 

IV. 

V. 

IMoisture  ;xt  100°  C., 

20.92 

19.17 

20.60 

17.. 50 

20.52 

Potassium  oxide, 

3.28 

3.56 

4.82 

4.08 

3.80 

Calcium  oxide. 

31.60 

26.80 

33.60 

.33.40 

31.20 

RIao'nesium  oxide,  . 

2.95 

3.13 

2.85 

4.46 

3.20 

Ferric  and  aluminic  oxides,  . 

1.14 

2.02 

1.05 

1.70 

1.32 

Phosphoric  acid. 

Insoluble  matter  (before  calci- 

1.34 

1.47 

1.40 

1.54 

0.90 

nation),  .... 

Insoluble  matter  (after  calci- 

17.04 

21.55 

13.62 

16.28 

11.36 

nation),  .... 

14.43 

18.46 

12.21 

13.44 

9.14 
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5.  Axalyses,  etc. — Continued. 
Wood  Ashes. 


[I.,  sent  on  from  Waltham,  Mass. ; II.,  sent  on  from  Hadler,  Mass. ; III.  and  IV., 
sent  on  from  Boston,  Mass.] 


I. 

Per  Cent. 

II.  in. 

ir. 

Moisture  at  100°  C.,  .... 

12.58 

14.39 

9.04 

18.90 

Potassium  oxide,  ..... 

4.48 

3.72 

4.38 

2.61 

Calcium  oxide,  ..... 

33.12 

34.12 

27.94 

37.90 

Magnesium  oxide,  .... 

— * 

3.39 

Ferric  and  aluminic  oxides,  . 

_* 

1.47 

Phosphoric  acid,  ..... 

1.34 

1..36 

I.IG 

1.16 

Insoluble  matter  (before  calcination),  . 

18.68 

12.02 

27.29 

8.92 

Insoluble  matter  (after  calcination),  . 

1 i • 00 

9.34 

23.45 

7.15 

Cotton-hull  Ashes. 


[I.,  sent  on  from  Sunderland,  Mass.;  II.  and  III.,  sent  on  from  Hatfield,  Mass.] 


I. 

Per  Cent. 

II. 

III. 

Moisture  at  100°  C., 

8.55 

5.19 

5.44 

Potassium  oxide,  ...... 

26.68 

32.28 

12.03 

Calcium  oxide, 

6.27 

6.24 

Dlagnesium  oxide,  ...... 

8.48 

5.23 

Ferric  and  aluminic  oxides,  .... 

0.92 

4.93 

Phosphoric  acid,  ...... 

8.55 

7.42 

6.12 

Insoluble  m.atter  (before  calcination). 

18.93 

27 . 15 

45.82 

Insoluble  matter  (after  calcination). 

15.65 

— * 

34.86 

•Hot  determined. 
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5.  Analyses,  etc.  — Continued, 
Cotton-hull  Ashes. 


[Three  samples,  sent  on  from  Agawam,  Mass.] 


I. 

Peii  Cent. 

n. 

III. 

Moisture  at  100°  C , 

7.71 

4.20 

4., 58 

Potassium  oxide, 

17.22 

21.95 

21.75 

Calcium  oxide,  ....... 

5.93 

9.46 

9.66 

IMagnesium  oxide,  ...... 

8.13 

11.60 

10.95 

Ferric  ami  aluminie  oxides,  .... 

4.02 

3.29 

Phosphoric  acid,  ...... 

5.63 

10.50 

10.36 

Insolulile  matter  (l)efore  calcination). 

33.55 

19.25 

19.20 

Insoluble  matter  (after  calcination). 

30.94 

16.62 

16.27 

* Not  determined. 


Ivory  Ashes. 

[Sent  on  from  Springfield,  Mass.] 

Ter  Cent. 


IMoisture  at  100*^  C., 1-75 

Potassium  oxido, 2.44 

Calcium  oxide, 2.70 

jMagnesium  oxide, 0.83 

Ferric  and  aluminio  oxides,  . . . . . . . . 2.33 

Total  [diosphorie  acid,  .........  2.05 

Soluble  phosphoric  acid, 0.19 

Insoluljle  matter  (l)efore  calcination), 89.14 

Insoluble  matter  (after  calcination) , ......  71.48 


Li  me-Jiiln  Ashes. 


[Sent  on  from  Sunderland,  Mass.] 

Moisture  at  100°  C., 

Per  Cent. 

0.00 

Potassium  oxide,  ..... 

2.12 

Calcium  oxide, 

. 

. 56.28 

Phosphoric  acid, 

1.21 

Insoluble  matter  (before  calcination),  ■ 

. 

. 15.11 

Insoluble  matter  (after  calcination),  . 

. 

. 12.63 
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5.  Analyses,  etc. — Continued. 

Corn-cob  Ashes. 

Per  Cent. 

Moisture  at  100°  C., 1.20 

Potassium  oxide, . . . 7.08 

Calcium  oxide, 11.70 

IMagnesium  oxide, -* 

Ferric  and  aluminic  oxides, 1.28 

Phosphoric  acid, 2.37 

Insoluble  matter  (before  calcination), 59.14 

Insoluble  matter  (after  calcination), 52.09 


Ashes. 

[Sent  on  from  Cambridge,  Mass.] 

Per  Cent. 

Moisture  at  100°  C., 4.98 

Potassium  oxide, 10.64 

Phosijhoric  acid, 6.96 

Insoluble  matter  (before  calcination),  . . . . .23.16 

Insoluble  matter  (after  calcination), 20.01 

Wool  Tlosie. 

[Sent  on  from  North  Andover,  Mass.] 

Per  Cent. 

liloisture  at  100°  C., 4.47 

Potassium  oxide, 1.32 

Nitrogen, 2.27 

Insoluble  matter, 39.30 


Horn  Shavings. 

[Sent  on  from  Leominster,  Mass.] 

Per  Cent. 

iMoisture  at  100=’  C., 4.83 

Ash, 0.67 

Phosphoric  acid, 0.42 

Nitrogen,  . . . . . . . . . . .15.31 

Insoluble  matter,  Trace. 


* Not  determined. 
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5.  Analyses,  etc.  — Continued. 


Tobacco  Leaves. 

[Sent  on  from  Wliately,  Mass.] 

Moisture  at  100°  C., 

Asli, 

Potassium  oxide,  ....... 

Calcium  oxide,  ....... 

IMagnesium  oxide,  ...... 

Ferric  and  alumiuie  oxides,  ..... 

Phos]ilioric  acid, 

Nitrogen, 

Iiisolulde  matter,  ....... 


Per  Cent. 

. 13.05 

. 21.01 
7.24 

4.17 

2.17 
0.32 
0.43 
2.75 

4.17 


J.,  Pine  Needles;  II.,  Pine  Barren  Grass. 


[Sent  on  from  Springfield,  Mass.] 


Per  Cent, 

r. 

II. 

Moistui’e  at  100°  C., 

9.48 

8.48 

Ash,  

3.42 

2.40 

Phosphoric  acid, 

0.12 

0.18 

Potassium  oxide, ........ 

0.03 

0.07 

Nitrogen, 

0.46 

0.10 

Insoluble  matter,  ....... 

1.22 

1.07 

Peat. 

[Sent  on  from  “Weston,  Mass.] 

Moisture  at  100°  C.,  ...... 

Ash, 

Phosphoric  acid,  ....... 

Potassium  oxide, 

Nitrogen, 

Insolultle  matter, 


Per  Cent. 

10.73 

17.26 

0.03 

0.06 

1.73 

10.14 


Sludge. 

[Sent  on  from  Worcester,  Mass.] 

Moisture  at  100°  C., 

Ash, 

Phosphoric  acid, 

Calcium  oxide,  ....... 

Ferric  and  aluminic  oxides,  ..... 

Nitrogen, 

Insoluble  matter,  ....... 


Per  Cent. 
6.28 
70.05 
1.36 
8.66 
17.68 
0.68 
38.03 
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5.  Analyses,  etc.  — Continued. 

Muck. 

[I , surface  layer,  one  and  one-halt  to  four  and  one-half  feet  deep ; II.,  under  la3'er, 
four  to  six  feet  below  surface,  sent  on  from  West  Bridgewater,  Mass.] 


Per  Cent. 

I. 

ir. 

Moisture  at  100°  C., 

76.18 

87.78 

Ash, 

8.24 

1.23 

Phosplioric  acid,  ........ 

0.08 

0.02 

Calcium  oxide,  ........ 

0.38 

0.14 

Nitrogen,  ......... 

0.43 

0.18 

Insoluble  matter,  ....... 

6.45 

0.63 

Soot. 

[Sent  on  from  East  Walpole,  Mass.] 

IMoisture  at  100°  C., 

Per  Cent. 
8.00 

Ash,  .......... 

88.98 

Potassium  oxide,  ........ 

0.56 

Calcium  oxide,  ........ 

3.50 

Magnesium  oxide,  ....... 

0.83 

Ferric  and  aluniinic  oxides,  ...... 

2.01 

Phosphoric  add, 

0.83 

Insoluble  matter  (before  calcination),. 

82.52 

Insoluble  matter  (after  calcination),  .... 

80.72 

Drainage  from  JSianure  Heaps. 

[Sent  on  from  Amherst,  Mass.] 

Moisture  at  100°  C., 

Per  Cent. 

93.25 

Ash,  .......... 

3.66 

Phosphoric  acid, 

0.24 

Potassium  oxide, 

0.88 

Total  nitrogen,  ........ 

0.98 

Nitrogen  as  ammonia,  ....... 

0.65 
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5.  Analyses,  etc.  — Qontiniied. 

]\Iuriate  of  Potash. 

[I.,  sent  on  from  Amlierst,  Mass.;  II.  and  III.,  sent  on  from  South  Hadley  Falls, 

Mass.] 


r. 

Per  Cent. 

ir. 

III. 

Moisture  at  100°  C., 

0.54 

1.07 

0.85 

Potassium  oxide,  ...... 

51.44 

49.60 

50.24 

Insoluble  matter,  ...... 

Trace. 

Trace. 

Trace. 

Sulphate  of  Potash. 

[Sent  on  from  Hatfield,  Mass.] 

[Moisture  at  100°  C., 

rotassium  oxide,  ....... 

Insoluble  matter,  ....... 


Per  Cent. 
2.22 
47.00 
Trace. 


Gypsum  {Land  Plaster). 

[Sent  on  from  Millington,  Mass.] 

Jlolsture  at  100°  C., 

Calcium  oxide, 

Sulphuric  acid, 

Carbonic  acid,  . . . , . 

Insoluble  matter,  ....... 


Per  Cent. 

14.01 

33.45 

46.86 

Trace. 

0.63 


Gypse  {Calcium  Carbonate). 

[Sent  on  from  Pittsfield,  Mass.] 

Per  Cent. 


Moisture  at  100°  C.,  . . . . . . . . . 1.64 

Calcium  oxide, 50.87 

Insoluble  matter, 2.87 


1893.]  PUBLIC  DOCUMENT  — Xo.  33 


287 


5.  Analyses,  etc.  — Continued. 

Florida  Phosphates. 

[I.,  II.  and  III.,  sent  on  from  Concord,  Mass. ; IT.,  sent  on  from  Marlborough, 
Mass. ; V.,  sent  on  from  To\vnsend,  Mass. ; VI.,  from  station  barn.] 


Per  Cekt. 

I. 

ir. 

HI. 

IV. 

V. 

VI. 

^loisture  at  100°  C.,  . 

1.38 

0.36 

1.51 

2 . 24 

3.08 

2.53 

Ash,  .... 

94.99 

96.20 

91.93 

86.6.'? 

89.52 

Phosphoric  acid, 

36.80 

36.26 

33.88 

17.71 

17.24 

21.72 

Calcium  oxide,  . 

Ferric  and  aluminic 

46.21 

51.78 

45.53 

14.64 

25.62 

17.89 

oxides, 

8.38 

5.62 

9.80 

6.72 

11.00 

14.25 

Carbonic  acid, 

_* 

_* 

_* 

4.45 

1.83 

Insoluble  matter, 

1.42 

2.20 

1.47 

13.37 

29.22 

30.50 

Virginia  Phosphatic  Marls. 

]^I.  and  II.,  sent  on  from  Arlington,  Mass. ; III.,  IV.  and  V.,  sent  on  from  Enfield, 

Mass.] 


Pkr  Cent. 

I. 

II. 

in. 

IV. 

V. 

IMoisture  at  100°  C., 

1.30 

1.10 

1.25 

1.97 

3.30 

Ash, 

94.85 

90.94 

Total  phosphoric  acid. 

9.06 

5.99 

9.37 

13.73 

10.39 

Soluble  phosphoric  acid. 

0.26 

0.08 

0.00 

0.00 

0.00 

Keverted  phosphoric  acid. 

0.15 

0.22 

0.00 

0.00 

0.41 

Insoluble  phosphoric  acid. 

8.65 

5.69 

9.37 

13.73 

9.98 

Potassium  oxide. 

- 

- 

1.14 

0.24 

Trace. 

Calcium  oxide. 

20.47 

19.74 

25.78 

19.16 

% 

Ferric  and  aluminic  oxides. 

5.76 

6.60 

5.13 

6.00 

Kitrogen,  .... 

- 

-- 

- 

- 

1.61t 

Insoluble  matter. 

59.56 

54.95 

41.32 

50.55 

*Not  determined. 


+ Addition,  from  an  outside  source. 
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5.  Analyses,  etc. — Continued. 

Ground  Bone. 

[I.,  sent  on  from  Northborougli,  Mass.;  II.  and  III.,  sent  on  from  Westborough, 
Mass.;  IV.,  sent  on  from  Townsend,  Mass.] 


Mechanical  Analyses. 


I. 

Peii  Cent. 

IL  III. 

1 

IV. 

Fine, 

51.. 57 

47.50 

46.93 

37.30 

Fine  medium,  ..... 

36.59 

23.96 

24.76 

20.01 

iMedium,  ...... 

11.84 

16.10 

17.46 

24.83 

Coarse  medium, 

— 

12.44 

10.85 

17.86 

Chemical  Analyses. 


iMoisture  at  100°  C.,  . . . . 

o 

O 

30 

2 

28 

2 

85 

3 

50 

Ash,  . 

57 

56 

62 

86 

65 

61 

72 

43 

Total  phosphoric  acid,  .... 

23 

50 

26 

07 

27 

07 

26 

23 

Soluble  phosphoric  acid. 

0 

26 

0 

31 

0 

26 

0 

14 

Reverted  jihosphoric  acid,  . 

7 

43 

8 

16 

9 

10 

5 

28 

Insoluble  jdiosphoric  acid,  . 

15 

81 

17 

60 

17 

71 

20 

81 

Niti’og'en, 

Insoluble  matter, 

4 

02 

2 

71 

2 

90 

2 

12 

1 

14 

Trace. 

Trace. 

0 

30 

Bone  Dust. 


[Sent  on  from  Hatfield,  Mass.] 

Per  Cent. 

Moisture  at  100°  C., 

9.70 

Total  jjhosiihoric  acid,  ....... 

. 26.39 

Soluble  pho.s2)horic  acid,  ...... 

0.15 

Reverted  jihosphoric  acid,  ...... 

. 14.32 

Insoluble  phosphoric  acid, 

. 11.92 

Xitrogen,  

3.74 

Insolulrle  matter,  

. . Trace. 

Ivory  Dust. 

[Sent  on  from  Lincoln,  Mass.] 

Per  Cent. 

IMoisture  at  100°  C., 

. 11.50 

Ash, 

. 52.63 

Total  phosphoric  acid,  ...... 

. 24.56 

Soluble  jjhosphoric  acid,  ...... 

0.97 

Reverted  jihosiihoric  acid,  ...... 

. 17.97 

Insoluble  jihosphoric  acid,  ...... 

5.62 

Nitrogen, 

6.64 
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5.  Analyses,  etc.  — Continued. 

Blood,  Meat  and  Bone. 

[Sent  on  from  Holyoke,  Mass.] 

iloisture  at  100°  C., 

Ash, 

Total  phosphoric  acid, 

Soluble  phosphoric  acid,. 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Nitrogen, 

Insoluble  matter, 


Per  Cent. 

19.94 

19.76 

7.16 

0.51 

3.78 

2.87 

7.44 

0.52 


Fish. 


[I.,  sent  on  from  Marshfield,  Mass. ; II.,  sent  on  from  Danvers,  Mass. ; III.,  sent 
on  from  Marblehead,  Mass.] 


I. 

Per  Cent. 

U. 

JII. 

iMoisture  at  100°  C., 

37.88 

6.96 

6.17 

Ash, 

33.68 

19.69 

33.75 

Total  phosphoric  acid, 

5.45 

8.14 

15.10 

Soluble  phosphoric  acid, 

Trace. 

_* 

Reverted  phosphoi’ic  acid,  .... 

1.09 

— * 

Insoluble  phosphoric  acid,  .... 

4.36 

Nitrogen, 

5.13 

8.70 

7.16 

Insoluble  matter, 

0.21 

1.07 

2.77 

I.,  Mat  Guano  (^Virginia)  ; II.  and  III.,  Bat  Guanos  (Virgiiiia). 
[Sent  on  from  Lake  Weir,  Fla.] 


I. 

Per  Cent. 

II. 

III. 

Moisture  at  100°  C., 

10.32 

12.15 

19.18 

Ash, 

68.40 

Phosphoric  acid, 

2.30 

3.26 

3.44 

Potassium  oxide,  ...... 

6.85 

1.77 

- 

Nitrogen, 

3.32 

9.74 

- 

Insoluble  matter, 

1.15 

5.77 

32.89 

Not  determined. 
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5.  Analyses,  etc.  — Concluded. 


Cottonseed  Meal. 

[Sent  on  from  Sunderland,  Mass.] 


Per  Cent. 

I.  11. 

Moisture  at  100°  C., 

4.35 

5.83 

Ash, 

3.35 

6.77 

Phosphoric  acid,  ....... 

3.51 

3.33 

Potassium  oxide, 

2.25 

2.01 

Nitrogen, 

6.86 

6.66 

Insoluble  matter, 

0.09 

0.28 

Home-mixed  Fertilizers. 

[I.,  sent  on  from  Littleton,  Mass.;  II.,  sent  on  from  Eastham,  Mass.] 


Per  Cent. 


I. 

11. 

IMoisture  at  100°  C., 

10.05 

8.80 

Ash,  

62.74 

78.24 

Total  phosphoric  acid,  ...... 

7.04 

5.97 

Soluble  phosphoric  acid, 

6.77 

5.21 

Reverted  phosphoric  acid, 

1.14 

0.45 

Insoluble  phosphoric  acid, 

0.13 

0.31 

Potassium  oxide, ........ 

18.56 

18.08 

Nitrogen,  ......... 

3.38 

4.68 

Insoluble  matter, 

3.51 

1.05 

Comjdete  Fertilizer. 

[I.,  sent  on  from  Norfolk,  Mass.;  II.,  sent  on  from  Greenfield,  Mass.;  III.  and 
IV.,*  sent  on  from  Eastham,  Mass.] 


I. 

Pek  Cent. 

1 

II.  i III. 

IV. 

Moisture  at  100°  C.,  . . . . 

8.61 

6.90 

9.92 

8.35 

Ash, 

60.23 

-t 

-t 

-t 

Total  phosphoric  acid  .... 

9.98 

8.32 

9.34 

20.60 

Soluble  phosphoric  acid, 

5.99 

2.56 

0.51 

0.64 

Reverted  phosphoric  acid,  . 

3.45 

3.46 

3.71 

8.19 

Insoluble  phosithoric  acid,  . 

0.54 

2.30 

5.12 

11.77 

Potassium  oxide, 

0.91 

10.23 

0.98 

- 

Nitrogen, 

1.80 

3.84 

7.36 

4.35 

Insoluble  matter, 

7.67 

-t 

-t 

-t 

* Not  a complete  fertilizer,  lacks  potash.  t Not  determined. 
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6.  Miscellaneous  Analyses. 

Exudation  from  an  Elm  Tree. 

Per  Cent. 

10.92 
10.56 
72.62 
1.45 
0.15 


[Sent  on  from  Greenfield,  Mass.] 

]Moisture  at  100°  C., 

Glucose, 

Sucrose,  ........ 

IMatter  insoluble  in  water, 

Resinous  matter  soluble  in  alcohol. 


SMn  or  Husk  Covering  of  the  Coffee-cherry;  II.,  Parchment 
Covering  of  the  Coffee-bean. 

[Sent  on  from  Cambridge,  Mass.] 


Per  Cent. 

I.  11. 

Jloisture  at  100°  C.,  . 

9.69 

8.57 

Ash,  .... 

7.78 

4.27 

Phosphoric  acid,  . 

0.43 

0.13 

Potassium  oxide, . 

1.55 

0.97 

Nitrogen, 

1.27 

0.78 

Insoluble  matter. 

2.87 

1.72 

Baking  Powder. 

[Sent  on  from  Amherst,  Mass.] 

Moisture  at  100°  C., 

Sodium  oxide, 

Calcium  oxide, 

Aluminium  oxide, 

Total  carbonic  acid,  ...... 

Available  carbonic  acid, 

Phosphoric  acid, 

Sulphuric  acid,  . ...... 

Nitrogen,  . 

Starch,  , . 

Insoluble  matter, 


Per  Cent. 

15.20 

12.56 

6.60 

3.31 

12.40 

11.65 

12.49 

15.98 

1.13 

18.30 

0.73 
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6.  Miscellaneous  Analyses — Concluded. 
Preservaline. 


[Sent  on  from  Brigbtwood,  Mass.] 


Per  Cent. 

1 u. 

Moisture  at  100°  C.,  . 

5.-56 

3.96 

Sodium  oxide. 

32.16 

26.81 

Potassium  oxide. 

0.80 

15.79 

Calcium  oxide. 

Trace. 

Trace. 

Chlorine  ^ 

21.79 

23.09 

Nitrogen, 

0.26 

4.90 

Sulphuric  acid,  . 

1.04 

1.43 

Insoluble  matter. 

0.08 

0.09 

Cider. 

[Sent  on  from  North  Amherst,  Mass.] 

Alcohol, 

Aciil  calculated  as  acetic,  ..... 
Solid  residue, 


Per  Cent. 

4.53 

0.60 

1.79 


Vinegar. 


Per  Cent. 

Specific  gravity, 1 . 00939 

Acetic  acid,  . . 6.18 

Solid  residue,  . .’ 1.33 


Damaged  Oats. 

[Sent  on  from  Amherst,  Mass.] 

JMoisture  at  100°  C., 

Dry  matter, 


Analysis  of  Dry  Matter. 
Crude  ash,  ........ 

“ cellulose, 

“ fat, 

“ protein, 

Non-nitrogenous  extract  matter. 


Per  Cent. 

13.70 

86.30 


100.00 

4.03 

12.44 

5.96 

12.59 

64.98 


100.00 


1893.] 


PUBLIC  DOCUMENT  — No.  33 


293 


II. 


Analyses  of  Milk  sent  on  for  Examination. 


[Per  Cent.] 


Number 

OF  Sample. 

Solids. 

Fat. 

Solids 
not  Fat. 

Locality. 

Remarks. 

1, 

15.23 

6.92 

8.31 

Xorth  Adams. 

9 

7.79 

0.41 

7.38 

Amherst. 

Buttermilk. 

3. 

8.09 

0.48 

7.61 

(( 

44 

4, 

8.48 

0.36 

8.12 

(( 

44 

5, 

8.62 

0.82 

7.80 

a 

44 

6, 

8.78 

0.27 

8.51 

a 

44 

7, 

8.01 

0.51 

7.50 

(i 

44 

8, 

13.25 

4.25 

9.00 

Northborough. 

9,  . . 

15.38 

6.00 

9.38 

Worcester. 

10, 

11.72 

3.69 

8.03 

Lancaster. 

11, 

10.00 

1.84 

8.16 

(( 

12, 

12.64 

3.83 

8.81 

ii 

13, 

11.35 

2.86 

8.49 

ii 

14,  . . 

11.75 

3.19 

8.56 

a 

15, 

11.76 

4.09 

7.67 

u 

16,  . . 

12.59 

3.71 

8.88 

(4 

17, 

10.36 

2.90 

7.46 

(4 

18, 

13.80 

3.99 

8.81 

44 

19,  . . 

12.30 

3.40 

8.90 

44 

20,  . . 

11.00 

3.19 

7.81 

44 

21, 

11.49 

3.18 

8.31 

44 

22, 

11.21 

2.38 

8.83 

Chicopee. 

23,  . . 

11.74 

3.62 

8.12 

Warren. 

24,  . . 

12.03 

3.90 

8.13 

25, 

13.40 

4.39 

9.01 

44 

26, 

11.15 

2.90 

8.25 

44 

27,  . , 

12.69 

4.08 

8.61 

44 

28,  . . 

12.56 

4.01 

8.55 

44 

29,  . . 

12.82 

4.40 

8.42 

West  Brookfield. 

30, 

12.58 

3.79 

8.79 

31, 

14.72 

5.52 

9.20 

New  Braintree. 

32,  . . 

14.36 

5.02 

9.34 

33, 

15.07 

5 . 65 

9.42 

44 

34,  . . 

16.50 

7.17 

9.33 

44 

35, 

13.73 

4.78 

8.95 

44 

36, 

13.92 

4.86 

9.06 

44 

37, 

13.90 

5.06 

8.84 

44 

38, 

13.21 

4.36 

8.85 

44 

39, 

14.63 

5.34 

9.29 

44 
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Analyses  of  Milk,  etc.  — Concluded. 


XCMBER 

OF  Sample. 

Solids. 

Fat. 

Solids 
not  Fat. 

Locality. 

Remarks. 

40, 

15.54 

6.33 

9.21 

New  Braintree. 

41, 

12.83 

4.17 

8.66 

42, 

13.31 

4.61 

8.70 

43, 

12.28 

3.25 

9.03 

Warren. 

44, 

12.27 

3.25 

9.02 

44 

45, 

15.18 

4.67 

10.51 

44 

46, 

11.86 

3.01 

8.85 

44 

47, 

12.54 

3.49 

9.05 

44 

48, 

12.43 

3.32 

9.11 

44 

49, 

14.93 

6.86 

8.07 

Furnace. 

50, 

11.94 

3.44 

8.50 

“ 

51, 

12.20 

3.48 

8.72 

Old  Furnace. 

52, 

12.58 

3.52 

9.06 

u 

53, 

11.95 

3.19 

8.76 

Furnace. 

54, 

12.13 

3.54 

8.59 

“ 

55, 

13.82 

4.09 

9.73 

44 

56, 

12.09 

3.62 

8.47 

44 

57, 

13.02 

4.14 

8.88 

44 

58, 

11.61 

2.98 

8.63 

44 

59, 

11.98 

3.35 

8.63 

44 

60, 

12.55 

3.68 

8.87 

44 

61, 

11.93 

3.34 

8.59 

44 

62, 

12.47 

3.81 

8.66 

44 

63, 

12.07 

3.62 

8.45 

South  Lancaster. 

64, 

12.42 

3.68 

8.74 

44 

65, 

11.43 

3.12 

8.31 

44 

66, 

10.63 

2.86 

7.77 

44 

67, 

11.65 

3.53 

8.12 

44 

68, 

11.62 

3.31 

8.31 

“ 

69, 

12.33 

4.17 

8.16 

44 

70, 

11.56 

3.11 

8.45 

Chicopee. 

71, 

11.51 

3.76 

7.75 

44 

72,  . . 

11.86 

3.76 

8.10 

44 

73, 

13.35 

4.71 

8.64 

North  Amherst. 

74, 

13.13 

4.14 

8.99 

44 

1893.]  PUBLIC  DOCUMENT  — No.  33 


295 


Analysis  of  Milk  sent  ox  for  Examixatiox. 

[Babcock  Mode.] 


2^L*MBER 

OF  Sample. 

Fat 

(Percent.). 

Locality. 

iNCMBER 

OF  Sample. 

Fat 

(Per  Cent.). 

Locality. 

1, . . . 

6.30 

Hadley. 

21, 

4.90 

Amherst. 

9 

w)  • • • 

5.60 

99 

" " j • • 

3. 70 

3,  . . . 

5.25 

23,  . . 

3.70 

4,  . . . 

5.20 

(( 

24, 

3.80 

5,  . . . 

4.25 

(( 

25, 

4.50 

6,  . . . 

4.45 

;4 

26, 

3.30 

7,  . 

5.40 

u 

27, 

4.00 

8,  . . . 

5.50 

28, 

4.10 

9,  . . . 

5.50 

a 

29,  . . 

5.40 

10,  . 

4.65 

u 

30, 

3.30 

11,  . 

4.40 

a 

31,  . . 

3.30 

12,  . 

5.15 

u 

32, 

3.60 

13,  . . . 

5.80 

a 

33, 

3.90 

ii. 

14,  . 

4.85 

(( 

34, 

3.40 

15,  . 

5.60 

(( 

35, 

3.00 

16,  . 

4.40 

(( 

36, 

3.00 

17,  . 

5.25 

(( 

37,  . . 

3.30 

18,  . 

2.80 

Amherst. 

38, 

2.90 

19,  . . 

3.00 

a 

39, 

3.00 

a 

20,  . . . 

2.10 

a 1 
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in. 


Analyses  of  Water  sent  on  for  Examination.* 

[Parts  per  million.] 


C5 

u 

a 

D 

Actual  Ammonia. 

Albuminoid  Am- 
monia. 

Chlorine. 

! 

Solids  at  100°  C. 

Solids  at  Red  Heat. 

Hardness  (Clark’s 

Degree). 

Lead. 

Locality. 

1 

.004 

.100 

4.00 

116.00 

40.00 

0.48 

None. 

Amherst. 

2 

.990 

.440 

15.00 

164.00 

54.00 

2.47 

None. 

Weston. 

3 

.080 

.270 

9.00 

105.00 

45.00 

2.73 

None. 

Weston. 

4 

.260 

.964 

34.00 

237.00 

130.00 

- 

- 

Grafton. 

5 

.010 

.096 

8.00 

90.00 

30.00 

2.08 

None. 

North  Amherst. 

6 

.006 

.106 

5.00 

110.00 

60.00 

1.95 

None. 

Amherst. 

7 

.066 

.248 

33.00 

236.00 

86.00 

2.21 

- 

Amherst. 

8 

.020 

.340 

66.00 

294.00 

84.00 

4.43 

None. 

Medway. 

9 

.100 

.298 

13.00 

172.00 

60.00 

- 

- 

Worcester. 

10 

.146 

.352 

70.00 

434.00 

112.00 

8.86 

None. 

Cochituate. 

11 

.010 

.170 

2.00 

72.00 

22.00 

0.95 

None. 

Amherst. 

12 

.024 

.112 

8.00 

70.00 

20.00 

2 86 

None. 

Amherst. 

13 

.217 

.248 

85.00 

640.00 

381.00 

11.05 

None. 

Weston. 

14 

.047 

.107 

20.00 

84.00 

22.00 

1.43 

None. 

Billerica. 

15 

.051 

.595 

3.00 

206.00 

90.00 

5.57 

None. 

Amherst. 

16 

.020 

.088 

4.00 

50.00 

26.00 

0.00 

None. 

Weston. 

17 

.044 

.069 

8.00 

130.00 

82.00 

1.69 

None. 

Weston. 

18 

,226 

.362 

12.00 

192.00 

62.00 

1.27 

- 

Prescott. 

19 

.096 

.256 

30.00 

248.00 

108.00 

5.29 

- 

North  Hadley. 

20 

.108 

.238 

7.00 

276.00 

136.00 

- 

- 

Amherst. 

21 

.052 

.438 

6.00 

150.00 

30.00 

2.47 

None. 

Littleton. 

22 

.576 

.444 

7.00 

140.00 

48.00 

2.99 

None. 

Littleton. 

23 

.030 

.225 

65.00 

474.00 

264.00 

14.21 

None. 

Barre. 

24 

.249 

.163 

28.00 

320.00 

176.00 

2.73 

- 

South  Deerfield. 

25 

.394 

.472 

2.00 

106.00 

32.00 

0.63 

None. 

South  Amherst. 

26 

- 

- 

- 

- 

- 

- 

None. 

Amherst. 

* Analysis  of  well  water  at  the  station  is  confined  to  chemical  tests  with  reference  to  an 
excess  of  foreign  matter  from  sinks,  barns,  etc. 
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Analyses  of  Water,  etc.  — Continued. 


es 

» 

s 

s 

Actual  Ammonia. 

Albuminoid  Am- 
monia. 

Chloriue. 

Solids  at  100°  C. 

Solids  at  Red  Heat  j 

X 

3 

o . 

X 

it 

a ti) 

n:  i) 

'O 

? 

Locality. 

27 

.104 

.128 

24.00 

128.00 

64.00 

2.99 

None. 

Concord. 

■28 

.112 

.180 

64.00 

440.00 

168.00 

6.00 

None. 

Concord. 

29 

.080 

.128 

22.00 

232.00 

96.00 

2.73 

None. 

Concord. 

30 

.424 

.612 

44.00 

496.00 

216.00 

5.14 

None. 

Concord. 

31 

.032 

.068 

9.00 

114.00 

80.00 

3.12 

None. 

South  Amherst. 

32 

.024 

.096 

5.00 

44.00 

17.00 

- 

- 

Greenwich. 

33 

.078 

.466 

170.00 

638.00 

474.00 

13.91 

- 

Orange. 

34 

.038 

.114 

10.00 

60.00 

28.00 

1.68 

None. 

Weston. 

35 

.130 

.164 

44.00 

154.00 

50.00 

0.76 

None. 

Montague. 

36 

.072 

.228 

6.00 

124.00 

52.00 

2.21 

- 

Barre. 

37 

.070 

.257 

14.00 

132.00 

20.00 

1.69 

- 

East  Foxborough. 

38 

.016 

.260 

2.00 

44.00 

24.00 

1.95 

- 

Shirley. 

39 

.008 

.160 

26.00 

148.00 

58.00 

4.16 

- 

Shirley. 

40 

.020 

.■206 

4.00’ 

260.00 

32.00 

1.43 

- 

Shirley. 

41 

.012 

.146 

3.00 

64.00 

18.00 

0.48 

- 

Shirley. 

42 

.061 

.235 

24.00 

194.00 

62.00 

4.29 

None. 

Amherst. 

43 

.018 

.128 

5.00 

90.00 

48.00 

1.11 

None. 

Barre. 

44 

.030 

.077 

9.00 

122.00 

46.00 

0.92 

None. 

Boston. 

45 

.028 

.■248 

20.00 

210.00 

60.00 

3.25 

- 

Amherst. 

46 

.112 

.370 

5.00 

50.00 

6.00 

0.00 

None. 

Concord. 

47 

.022 

.344 

4.00 

54.00 

10.00 

0.16 

None. 

Concord. 

48 

.050 

.260 

4.00 

52.00 

10.00 

1.^27 

None. 

Concord. 

49 

.022 

.254 

5.00 

54.00 

10.00 

0.00 

None. 

Concord. 

50 

.004 

.090 

3.00 

30.00 

10.00 

1.95 

None. 

Hadley. 

51 

.005 

.212 

8.00 

- 

- 

- 

- 

Hadley. 

52 

.036 

.056 

5.00 

162.00 

104,00 

3.38 

None. 

Littleton. 

53 

.040 

.130 

20.00 

208.00 

78.00 

4.03 

None. 

Littleton. 

54 

.072 

.108 

13.00 

102.00 

42.00 

1.69 

None. 

Littleton. 

55 

.032 

.232 

24.00 

204.00 

80.00 

4.43 

None. 

Littleton. 

56 

.024 

.324 

16.00 

170.00 

56.00 

3.25 

None. 

Amherst. 

57 

.058 

.085 

9.00 

86.00 

18.00 

1.43 

- 

East  Foxborough. 

58 

.208 

.132 

20.00 

196.00 

66.00 

4.86 

None. 

Amherst. 

59 

.240 

.186 

13.00 

168.00 

54.00 

2.08 

None. 

Leverett. 

60 

.116 

.096 

36.00 

280.00 

34.00 

3.38 

None. 

Amherst. 
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Analyses  of  Water,  etc.  — Contmued. 


Number, 

Actual  Amtiionia. 

Albuminoid  Am- 
monia. 

Chlorine. 

Solids  at  100®  C. 

Solids  at  Red  Heat. 

TO 

7i 

5 

!0 

S 2 

K 

Lead. 

Locality. 

61 

.172 

.552 

11.00 

1.50.00 

30.00 

1.95 

None. 

South  Amherst. 

62 

.076 

.170 

44.00 

294.00 

124.00 

5.86 

- 

Amherst. 

63 

.072 

.193 

13.00 

226.00 

112.00 

2.73 

None. 

Northampton. 

64 

.342 

.612 

46.00 

- 

- 

- 

- 

Amesbury. 

65 

.012 

.126 

50.00 

142.00 

60.00 

1.43 

- 

Amesbury. 

66 

.007 

.060 

9.00 

190.00 

140.00 

6.14 

- 

Springfield. 

67 

.014 

.162 

18.00 

190.00 

64.00 

2.60 

- 

South  Amherst. 

68 

.027 

.090 

10.00 

190.00 

60.00 

3.25 

None. 

Agawam. 

69 

.036 

.088 

15.00 

168.00 

78.00 

1.56 

- 

Amherst. 

70 

.012 

.042 

3.00 

72.00 

28.00 

0.63 

- 

North  Amherst. 

71 

.022 

.039 

8.00 

96.00 

60.00 

0.95 

- 

Amherst. 

72 

.016 

.116 

6.00 

68.00 

12.00 

0.00 

- 

Westminster. 

73 

.000 

.076 

34.00 

184.00 

76.00 

3.51 

- 

Concord. 

74 

.048 

.088 

14.00 

140.00 

52.00 

2.21 

- 

Concord. 

75 

.012 

.096 

8.00 

188.00 

84.00 

1.27 

- 

Concord. 

76 

.016 

.080 

46.00 

336.00 

124.00 

4.16 

- 

Concord. 

77 

.040 

.140 

6.00 

104.00 

52.00 

0.32 

- 

Concord. 

78 

.024 

.112 

8.00 

- 

- 

3.90 

- 

Chesterfield. 

79 

.100 

.216 

30.00 

328.00 

72.00 

6.86 

- 

South  Deerfield. 

80 

.016 

.060 

14.00 

176.00 

96.00 

2.21 

- 

Medway. 

81 

1.340 

.140 

10.00 

344.00 

116  00 

5.14 

- 

Smithville. 

82 

.036 

.444 

5.00 

116.00 

44.00 

2.21 

- 

Ludlow. 

83 

.116 

.212 

4.00 

180.00 

104.00 

2.08 

- 

Ludlow. 

84 

.144 

.236 

5.00 

204.00 

70.00 

1.95 

- 

Ludlow.  , 

85 

.000 

.064 

20.00 

248.00 

80.00 

3.25 

- 

Amherst. 

86 

.012 

.048 

6.00 

114.00 

60.00 

0.16 

- 

Amherst. 

87 

.048 

.128 

3.00 

- 

- 

4.57 

- 

Amherst. 

88 

.012 

.048 

18.00 

160.00 

64.00 

2.73 

- 

South  Deerfield. 

89 

.156 

.100 

32.00 

348.00 

116.00 

6.71 

- 

South  Deerfield. 

90 

.008 

.176 

12.00 

196.00 

68.00 

0.63 

- 

Amherst. 

91 

.016 

.088 

14.00 

172.00 

100.00 

3.51 

- 

Weston. 

92 

.176 

.120 

42.00 

360.00 

176.00 

1.95 

None. 

Plalnville. 

93 

.104 

.076 

24.00 

- 

- 

7.29 

None. 

North  Hadley. 

94 

.016 

.084 

4.00 

244.00 

132.00 

2.34 

- 

North  Amherst. 
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Analyses  of  "Water,  etc.  — Concluded. 


e 

(C 

E 

s 

Z 

A 

5 

< 

< 

Albuminoid  Am- 
moiiiu. 

Chlorine. 

d 

o 

X 

"o 

cc 

5 

5 

X 

"o 

OQ 

I 

ci 

O , 

5 ^ 

* i) 

3 

Locality. 

95 

.000 

.148 

6.00 

160.00 

44.00 

0.32 

None. 

Bolton. 

96 

.108 

.036 

8.00 

168.00 

92.00 

2.47 

Xone. 

Weston. 

97 

.000 

.072 

4.00 

136.00 

64.00 

0.32 

None. 

Rockville. 

9S 

2.032 

.168 

42.00 

324.00 

164.00 

8.86 

- 

North  Hadley. 

99 

.088 

.123 

8.00 

304.00 

156.00 

6.29 

- 

Amherst. 

100 

.280 

.254 

16.00 

268.00 

164.00 

1.82 

- 

South  Sudbury. 

101 

.008 

.116 

36.00 

- 

- 

3.51 

- 

Amherst. 

102 

.048 

.112 

8.00 

124.00 

48.00 

1.69 

- 

South  Deerfield. 

103 

.112 

.120 

8.00 

200.00 

88.00 

2.47 

- 

Westford. 

104 

.040 

.076 

6.00 

172.00 

64.00 

3.25 

- 

Weston. 

105 

.012 

.068 

8.00 

U2.00 

46.00 

2.34 

- 

Waltham. 

106 

1.468 

.368 

26.00 

548.00 

312.00 

8.00 

- 

Xorth  Andover. 

107 

.160 

.272 

108.00 

472.00 

148.00 

8.71 

- 

North  Andover. 

108 

.100 

.128 

10.00 

180.00 

68.00 

3.25 

- 

North  Andover. 

109 

.040 

.128 

15.00 

100.00 

28.00 

3.38 

- 

Templeton. 

The  analyses  have  been  made  aceoi'ding  to  "Wancklyn’s 
proeess,  familiar  to  chemists,  and  are  directed  towards. the 
indication  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals,  lead  in  particular. 
(For  a more  detailed  description  of  this  method,  see  “ Water 
Analyses,”  by  J.  A.  Wancklyn  and  E.  T.  Chapman.) 

Mr.  'Wancklyn’s  interpretation  of  the  results  of  his  mode 
of  investigation  is  as  follows  : — 

1.  Chlorine  alone  does  not  necessarily  indicate  the 
presence  of  filthy  water. 

2.  Free  and  allumiinoid  ammonia  in  water,  without 
chlorine,  indicates  a vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon  * of  chlorine  ( = 71.4 
parts  per  million),  accompanied  by  more  than  .08  parts  per 
million  of  free  ammonia  and  more  than  .10  parts  per  million 
of  albuminoid  ammonia,  is  a clear  indication  that  the  water 


* One  gallon  equals  70,000  grains. 
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is  contaminated  with  sewage,  decaying  animal  matter,  urine, 
etc.,  and  should  he  condemned. 

4.  Eight  hundredth  jairts  per  millicm  of  free  ammonia 
and  one  tenth  part  per  million  of  albuminoid  ammonia 
render  a water  very  suspicious,  even  without  much  chlorine. 

5.  Albuminoid  ammonia,  over  .15  })arts  per  million,, 
ought  to  absolutely  condemn  a water  Avhich  contains  it. 

6.  The  total  solids  found  in  the  water  should  not  exceed 
forty  grains  per  gallon  (571.4  parts  per  million). 

An  examination  of  the  previously  stated  analyses  indicates 
that  Nos.  2,  3,  4,  9,  10,  13,  18,  1!>,  20,  22,  24,  25,  27,  28, 
29,  30,  35,  46,  58,  59,  GO,  Gl,  G4,  79,  81,  83,  84,  89,  92, 
93,  9G,  98,  99,  100,  103,  lOG,  107  and  108  ought  to  be 
condemned  as  untit  for  family  use;  while  Nos.  7,  8,  14,  15, 
21,  23,  33,  3G,  37,  42,  48,  53,  54,  G2,  G3,  82  and  109  must 
be  consi<lered  suspicious.  From  this  record  it  will  l)e  seen 
that  over  one-third  of  the  entire  number  of  Avell  waters  tried 
proved  untit  for  drinking.  Heating  waters  to  the  Imiling 
point  not  unfrcquently  removes  immediate  danger. 

Parties  sending  on  Avater  for  analysis  should  be  A^ery 
careful  to  use  clean  A'ossels,  clean  sto})pers,  etc.  The 
sami)les  should  l)e  sent  on  Avithout  delay  after  collecting. 
One  gallon  is  desirable  for  the  analysis. 


IV.  CoJiPiLATioN  OF  Analyses  made  at  Amherst, 
]\Iass.,  of  Agricultui;al  Chemicals  and  Refuse 
Materials  used  for  Fertilizing  Purposes. 

Prepared  by  C.  S.  Crocker. 

[As  the  basis  of  valuation  changes  from  year  to  year,  no  valuation  is  stated.] 


1868-1893. 


This  compilation  does  not  include  the  analyses  made  of  licensed  fertilizers.  They 
are  to  be  found  in  the  reports  of  the  State  Inspector  of  Fertilizers  from  1873  to  1892, 
contained  in  the  reports  of  the  Secretary  of  the  Massachusetts  State  Board  of  Agri- 
culture for  those  years.  C.  A.  G. 
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Cotton-seed  meal 

Kotten  brewers*  grain, 
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Eel-grass 
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JI,  Hay  and  Dry  Coarse  Fodders  — Concluded. 

Medium  red  clover, 

Alsike  clover 

Lucerue  (alfalfa) 

Bokhara  clover, 

Blue  raelilot 

Sainfoin, 

Sulla, 

Lotus  villosus^  . 

Sojabean, 

Cow-pea, 

Small  pea, 

Serradella, 

Scotch  tares 

Vetch  and  oats 

Soja-bean  straw, 

White  daisy,  . . . 
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C.  Ancdyses  of  Fruits. 


NAME. 

Date. 

Dry  Matter. 

Specific  Gravity 

of  Juice. 

Temperature  C. 

of  Juice  (De- 

grees). 

Total  Sugar  in 

Juice. 

Glucose  in  Juice. 

Cane  Sugar  in 

Juice. 

1 

*Soda  Sol.  requir- 

ed to  neutralize 
100  parts  Juice. 

1877. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

c.  c. 

Apple  (Baldwin), 

Sept.  1, 

20.14 

1.055 

12—15 

3.09 

- 

- 

- 

Apple  (Baldwin), 

Oct.  9, 

19.66 

1.065 

12—15 

6.25 

- 

- 

- 

Apple  (Baldwin), 

Nov.  27, 

- 

1.075 

12—15 

10.42 

- 

- 

- 

Rhode  Island  Greening,  . 

Sept.  1, 

20.27 

1.055 

12—15 

3.16 

- 

- 

- 

Rhode  Island  Greening,  . 

Oct.  9, 

19.68 

1.066 

12—15 

7.14 

- 

- 

- 

Rhode  Island  Greening,!  . 

Nov.  27, 

20.25 

1.080 

12—15 

11.36 

- 

- 

- 

Pear  (Bartlett), 

Aug.  31, 

15.00 

1.060 

12—15 

4.77 

- 

- 

- 

Pear  (Bartlett), 

Sept.  7, 

16.55 

1.060 

12—15 

5.68 

- 

- 

- 

Pear  (Bartlett), 

Sept.  20, 

- 

1.065 

12—15 

8.62 

- 

- 

- 

Pear  (Bartlett),! 

Sept.  22, 

- 

1.060 

12—15 

8.93 

- 

- 

- 

Cranberries 

- 

10.71 

1.025 

15 

1.35 

- 

- 

-§ 

Cranberries,  .... 

1878. 

10.11 

1.025 

15 

1.70 

- 

- 

-II 

Early  York  Peach  (ripe). 

- 

- 

1.045 

25 

- 

1.92 

6.09 

45 

Early  YorkPeach  (nearly  ripe), 

- 

10.9611 

1.039 

25 

- 

1.36 

4.12 

42.3 

Crawford  Peach  (nearly  ripe), 

- 

- 

1.050 

18 

- 

2.19 

7.02 

85.6 

Crawford  Peach  (mellow). 

- 

11.361T 

1.055 

18 

- 

1.70 

8.94 

76 

Crawford  Peach  (not  mellow), 

11.881T 

1.045 

22 

- 

1.67 

5.92 

64 

* One  part  Na2  CO3  in  100  parts  of  water.  § Free  acid,  2.25  per  cent, 
t Picked  October  9.  ||  Free  acid,  2.43  per  cent. 

J Picked  September  7.  IT  In  pulp,  kept  ten  days  before  testing. 
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C,  Analyses  of  Fruits  — Continued. 

[\Vild  and  cultivated  grapes.] 


IfAME. 

Date. 

Specific  Gravity. 

Temperaturo  C. 

(Degrees). 

0 

>» 

Glucose  in  Juice. 

>> 

0 

CL  CL 

•h  “ g 

“ 3 ® 

^ e M- 

^ 0 

^ "C  0 
0 i.  1— 

tx: 

1876. 

Per  ct. 

Per  ct. 

Per  ct. 

C.C. 

Concord,  . 

July  17, 

1.0175 

31 

8.30 

.645 

7.77 

- 

Concord,  . 

July  20, 

1.0150 

31 

8.10 

.625 

7.72 

216 

Concord,  . 

Aug.  2, 

1.0200 

25 

9.94 

.938 

9.44 

249 

Concord,  . 

Aug.  16, 

1.0250 

28 

10.88 

2.000 

18.38 

229 

Concord,  . 

Aug.  30, 

1.0500 

25 

15.58 

8.620 

55.33 

120 

Concord,  . 

Sept.  13, 

1.0670 

23 

17.48 

13.890 

79.46 

55 

Concord,  . 

Sept.  4, 

1.0700 

18 

19.82 

16.130 

81.38 

49.2 

tVild  Purple  Grape, 

July  19, 

1.020 

31 

9.00 

.714 

7.93 

204 

"Wild  Purple  Grape, 

Aug.  4, 

1.020 

28 

12.25 

1.100 

8.98 

246 

"Wild  Purple  Grape, 

Aug.  16, 

1.025 

28 

12.48 

2.000 

16.03 

233 

Wild  Purple  Grape, 

Aug.  30, 

1.050 

26 

16.58 

6.500 

39.81 

147.6 

White  Wild  Grape, 

Aug.  31, 

1.050 

26 

16.48 

9.260 

56.18 

98 

Hartford  Prolific,  . 

Sept.  5, 

1.060 

22 

17.39 

13.89 

79.87 

88. 8 

Ives’ seedling, . 

Sept.  6, 

1.070 

26 

20.15 

15.15 

75.14 

88.6 

Iona, 

Sept.  7, 

1.080 

21 

24.56 

15.15 

61.68 

144 

Iona  (mildewed),  . 

Sept.  7, 

1.045 

26 

15.41 

6.25 

40.56 

204.4 

Agawam, 

Sept.  11, 

1.075 

20 

20.79 

17.24 

82.92 

94.8 

Wilder,  . 

Sept.  11, 

1.054 

20 

16.53 

13.67 

82.69 

56 

Delaware, 

Sept.  12, 

l.OSO 

24 

23.47 

17.86 

76.09 

74 

Charter  Oak,  . 

Sept.  12, 

1.080 

24 

15.98 

8.77 

54.94 

168.3 

Israella,  . 

Sept,  16, 

1.075 

23 

19.67 

9.20 

46.77 

89.8 

Bent’s  Seedling, 

Sept.  20, 

l.OSO 

21 

20.65 

16.13 

78.11 

181.8 

Adirondack,  . 

Sept.  20, 

1.065 

21 

15.11 

13.17 

87.16 

68 

Catawba,  . 

Oct.  16, 

1.080 

13 

23.45 

17.39 

74.16 

82 

1877. 

"Wilder,  . 

Sept.  11, 

1.065 

23 

16.41 

15.15 

92.32 

60 

Charter  Oak,  . 

Sept.  12, 

1.055 

23 

16.22 

9.80 

60.42 

96 

Concord,  . 

Sept.  13, 

1.065 

24 

15.90 

13.16 

82.76 

102 

Concord,  . 

Sept.  26, 

1.075 

24 

19.34 

15.43 

79.78 

70.8 

Eumalan,. 

Sept.  24, 

1.065 

16 

19.62 

13.16 

67.07 

73 

Wild  White  Grape, 

Sept.  5, 

1.050 

22 

15.57 

7.20 

46.24 

140.8 

Wild  White  Grape  (shrivelled),  . 

Sept.  20, 

1.060 

16 

20.02 

10.00 

49.95 

130 

Wild  Purple  Grape  (shrivelled),  . 

Sept.  20, 

1.045 

16 

16.69 

8.22 

49.25 

104 

One  part  of  pure  JCa;  CO3  in  100  parts  water. 
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C.  Analyses  of  Fruits  — Continued. 

[Effect  of  girdling  on  grapes.] 


'> 

c3 

a 

c, 

p 

Cv 

u 

0) 

*3 

>» 

A 

requir- 

itralize 

Juice. 

NAME  AND  CONDITION. 

Date. 

0 

0 

€C 

’0 

<0 

02 

C3  ^ 

0 tuo 
Cl.  ^ 
£0 

0 

rt  . 

0 

U 

Cl 

4) 

tc 

0 

y 

3 

3 

Sugar  in 

Matter. 

!*Soda  Sol. 

ed  to  nen 

1 100  parts 

Hartford  Prolific,  not  girdled, 

1877. 

Sept.  3, 

1.045 

19 

Per  ct. 
12.85 

Per  ct. 
8.77 

Per  ct. 
68.25 

c.c. 

111.4 

Hartford  Prolific,  girdled, 

Sept.  3, 

1.065 

19 

17.18 

12.50 

72.76 

100 

Wilder,  not  girdled. 

Sept.  3, 

1.055 

19 

15.41 

10.42 

67.62 

108.2 

Wilder,  girdled, 

Sept.  3, 

1.075 

19 

17.24 

14.70 

85.26 

88.4 

Delaware,  not  girdled, 

Sept,  4, 

1.065 

19 

15.75 

11.76 

74.06 

101.2 

Delaware,  girdled,  . 

Sept.  4, 

1.075 

19 

19.14 

15.15 

79.16 

94.4 

Agawam,  not  girdled. 

. 

Sept.  4, 

1.060 

19 

16.60 

11.37 

68.48 

128.2 

Agawam,  girdled,  . 

• 

Sept.  4, 

1,075 

19 

18.45 

16.31 

87.42 

114.8 

Iona,  not  girdled,  . 

. 

Sept.  6, 

1.0625 

22 

16.00 

13.51 

68.31 

131.4 

Iona,  girdled,  . 

• 

Sept.  6, 

1.085 

22 

21.48 

15  63 

72.76 

125.6 

Concord,  not  girdled, 

Sept.  6, 

1.045 

22 

13.46 

7.46 

55.42 

182.4 

Concord,  girdled,  . 

Sept.  6, 

1.070 

22 

17.53 

13.88 

79.18 

102.8 

Concord,  not  girdled. 

Sept.  20, 

1.065 

22 

17.63 

13.70 

78.27 

86 

Concord,  girdled,  . 

• 

Sept.  26, 

1.080 

22 

24.47 

19.61 

80.13 

76.8 

Concord,  not  girdled, 

- 

Oct.  5, 

1.075 

12 

20.92 

17.50 

85.37 

42 

Concord,  girdled,  . 

• 

Oct.  5, 

1.085 

12 

- 

17.86 

54 

100  Parts 

OP  Grapes  contained  — 

Date. 

6 

n* 

H 

0 

at 

0 

y 

y "a 

a 

0 

c5 

188!>. 

Concord,  not  girdled. 

Sept.  23, 

- 

84.69 

6.24 

.75 

Concord,  girdled,  . 

• 

Sept.  23, 

.42 

83.00 

8.13 

.85 

Concord,  not  girdled, 

. 

Oct.  8, 

.53 

84.51 

6.09 

.48 

Concord,  girdled,  . 

Oct.  8, 

.37 

82.69 

8.50 

.50 

1800- 

Concord,  not  girdled. 

. 

Sept.  25, 

.47 

86.49 

7.36 

1.15 

Concord,  girdled,  . 

Sept.  25, 

.48 

84.93 

9.29 

1.17 

Concord,  not  girdled. 

Oct.  9, 

.53 

85.39 

7.67 

.71 

Concord,  not  girdled. 

Oct.  9, 

.59 

85.11 

6.65 

.51 

Concord,  girdled,  . 

• 

Oct.  9, 

.54 

85.15 

9.12 

.74 

* One  part  of  pure  Naj  CO3  in  100  parts  water. 
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C.  Analyses  of  Fruits  — Continued. 

[Effect  of  fertilization  upon  the  organic  constituents  of  wild  grapes.] 


NAME. 

Date. 

Dry  Matter. 

Specific 

Gravity. 

; Temperature 

C.  (Degrees). 

Per  Cent,  of 

Glucose. 

Per  Cent. 

of  Acids. 

Remarks. 

Wild  Purple  Grape  Berries,  . 

1877, 

Sept.  20, 

16.31 

8.03 

Unfertilized. 

Wild  Purple  Grape  Berries, . 

< < 

19.55 

- 

- 

i3..n 

- 

Fertilized. 

Wild  Purple  Grape  Juice, 

(< 

- 

1.045 

16 

8.22 

9.840 

Unfertilized. 

Wild  Purple  Grape  Juice,  . 

4 ( 

- 

1.035 

16 

13.51 

1.149 

Fertilized. 

Wild  White  Grape  Berries,  . 

t( 

20.02 

- 

- 

- 

- 

Unfertilized. 

Wild  White  Grape  Berries,  . 

44 

21.65 

- 

- 

- 

- 

Fertilized. 

Wild  White  Grape  Juice, 

44 

- 

1.060 

16 

10.00 

1.846 

Unfertilized. 

Wild  White  Grape  Juice, 

(4 

- 

- 

- 

14.29 

.923 

Fertilized. 

[Effect  of  fertilization  upon  the  ash  constituents  of  grapes.] 


NAME. 

Date. 

V 

S ‘A 

n 

% 

6 

'5 

5 

o 

OQ 

Calcium 

Oxide. 

g £ 

B. 

o ^ 
s 

is 

Ferric 

Oxide. 

I’hosphoric 

Acid. 

O 

O W 

o 

X 

Remarks. 

Wild  Purple  Grapes, 

1876. 

Sept.  13, 

50.93 

.15 

22.23 

5.59 

.79 

17.40 

2.93 

Unfertilized. 

Wild  Purple  Grapes, 

Sept.  20, 

62.65 

.85 

14.24 

3.92 

.53 

13.18 

4.63 

Fertilized. 

Concord  Grapes, 

July  7, 

41.73 

5.04 

25.03 

7.80 

.55 

18.48 

1.37 

Unfertilized. 

Concord  Grapes, 

July  17, 

47.34 

1.13 

24.21 

- 

.75 

21.38 

.43 

Unfertilized. 

Concord  Grapes, 

Aug.  IS, 

51.14 

3.19 

16.20 

6.38 

.65 

20.77 

1.67 

Unfertilized. 

Concord  Grapes, 

Sept.  13, 

57.15 

4.17 

11.30 

3.10 

.40 

12.47 

11.82 

Unfertilized. 

Concord  Grapes, 

1878. 

Oct.  3, 

64.65 

1.42 

9.13 

3.63 

.50 

14.87 

5.80 

Fertilized. 
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C.  Analyses  of  Fruits  — Concluded. 

[Ash  analyses  of  fruits  and  garden  crops.] 


100  Parts  op  Ash  contained  — 


NAME. 

Ash. 

Potash. 

Soda. 

Lime. 

Magnesia. 

Ferric 

Oxide. 

Phosphoric 

Acid. 

Insoluble 

Matter. 

Concord  Grape  (fruit). 

- 

51.14 

3.19 

16.20 

6.38 

.65 

20.77 

1.67 

Unfermented  juice, 

- 

50.85 

.48 

3.69 

4.25 

.10 

6.43 

.90 

Fermented  juice, 

- 

40.69 

- 

6.85 

6.24 

- 

9.04 

- 

Skins  and  pulp,  . 

• 

- 

7.70 

.42 

57.36 

8.80 

.08 

24.40 

1.32 

Seeds, 

3.08 

6.71 

- 

- 

3.03 

- 

17.20 

.29 

Stems  of  grapes, . 

4.69 

20.91 

- 

20.20 

8.45 

- 

17.75 

2.09 

Young  branches,* 

- 

24.71 

.94 

40.53 

10.66 

1.08 

17.16 

4.92 

Wood  of  vine,!  • 

2.97 

22.57 

- 

9.72 

4.28 

- 

14.07 

23.84 

Concord  Grapes,  1891, t 

• 

.55 

49.76 

- 

3.50 

2.53 

1.19 

13..56 

2.01 

Clinton  Grape  (fruit). 

- 

58,45 

3.51 

13.34 

7.37 

.90 

18.19 

- 

Baldwin  Apple, . 

• 

- 

63.. 54 

1.71 

7.28 

5.52 

1.08 

20.87 

3.68 

Strawberry  (fruit)  ,§  . 

• 

.52 

49.24 

3.23 

13.47 

8.12 

1.74 

18.50 

5.66 

Strawberry  (fruit) ,||  . 

• 

- 

58.47 

- 

14.64 

6.12 

3.37 

17.40 

- 

Strawberry  vines, 

3.34 

10.62 

13.35 

36.63 

3.83 

6.91 

14.48 

14.17 

Cranberry  (fruit). 

.18 

47.96 

6.58 

18.58 

6.78 

- 

14.27 

- 

Cranberry  vines, 

2.45 

12.98 

3.27 

16.49 

10.33 

3.35 

10.94 

34.04 

Currants,  red, 

.47 

47.68 

4.02 

18.96 

6.23 

1.20 

21.91 

- 

Currants,  white, 

. 

.59 

52.79 

3.00 

17.08 

5.68 

2.67 

18.78 

- 

Crawford  Peach,  sound, 

. 

- 

74.46 

- 

2.64 

6.29 

.58 

16.02 

- 

Crawford  Peach,  diseased, IT 

- 

71.30 

- 

4.68 

5.49 

.46 

18.07 

- 

Branch,  sound,  . 

- 

26.01 

- 

54.52 

7.58 

.52 

11.37 

- 

Branch,  diseased, It 

- 

15.67 

- 

64.23 

10.28 

1.45 

8.37 

- 

Carnation  Pinks ( whole  plant)  ,** 

8.80 

38.07 

12.84 

18.64 

3.98 

.34 

5.23 

.24 

Asparagus  stems, 

• 

- 

42.94 

3.58 

27.18 

12.77 

1.22 

12.31 

.08 

Asparagus  roots. 

- 

56.43 

5.42 

15.48 

7.57 

- 

15.09 

3.67 

Onions,  . . . 

- 

38.51 

1.90 

8.20 

3.65 

.58 

15.80 

3.33 

* "With  tendrils  and  blossoms.  § Wilder, 

t One  year  old.  |1  Downing. 

X Nitrogen  in  dry  matter,  .96  per  cent.  IT  Yellows. 

**  Nitrogen  in  dry  matter,  1.15  per  cent. 
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D.  Analyses  of  Sugar-2^roducing  Plants. 

[Composition  of  sugar  beets  raised  upon  the  college  grounds  during  the  season  of 

1870  and  1871.] 


na:\ie. 

Date. 

Brix 

Saccharom- 

eter 

(Degrees). 

Per  Cent. 

of  Sugar. 

Non- 

saccharine 

Substances. 

Electoral,  . 

Se^Jt. 

10, 

14 

12.30 

1.75 

ImiJerial,  . 

(( 

12, 

15 

12.59 

2.41 

Yilmorin,  . 

13, 

14.5 

12.95 

1.55 

Im^ierial,  . 

18, 

14 

10.79 

3.21 

Imperial,  . 

Oct. 

11, 

15 

12.05 

2.95 

Electoral,  . 

it. 

16, 

15 

12.22 

2.78 

Yilmorin,  . 

“ 

18, 

16 

13.13 

2.87 

Imperial,  . 

Nov. 

11, 

15 

11.60 

3.34 

Yilmorin,  . 

21, 

15.5 

13.12 

2.38 

Yienna  Globe,* . 

Sept. 

19, 

11 

8.00 

3.00 

Common  Mangold,*  . 

19, 

9 

5.00 

3.97 

* Fodder  beets. 

[Percentage  of  sugar  in  different  varieties  of  sugar  beets  grown  on  college  farm  during 

the  season  of  1882.] 


NAME. 

Source  of 

Weight  in 

I’er  Cent,  of 

Seed. 

Pounds. 

Sugar  in  Juice. 

I.  Yilmorin, 

Saxony,  . 

Z 

4 

to 

8 

15.50 

II.  Yilmorin, 

Saxony, . 

3 

4 

to 

1 

15.61 

I.  White  Imjjerial,  . 

Saxony,  . 

3 

T 

to 

i| 

14.20 

II.  White  Imperial, 

Saxony,  . 

n 

to 

0 

10.27 

New  Impei'ial,  . 

Saxony,  . 

u 

to 

1-1 

13.80 

I.  IVhite  Magdeburg, 

Saxony,  . 

u 

to 

2 

13.10 

II.  White  ^lagdeburg, 

O O' 

Silesia,  . 

14 

to 

n 

10.06 

Quedlinburg, 

Saxony, . 

1-1 

to 

u- 

13.44 

White  Silesian,  . 

Silesia,  . 

11 

to 

1-1. 

9.72 
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D.  Aiialyses  of  Sugar-producing  Plants  — Continued. 

[Effect  of  soil  and  fertilization  on  Electoral  sugar  beets.*] 


SOIL. 

MANURE. 

Specific  Gravity 

Ilrlx 

(Degrees). 

Ter  Cent,  of 

Sugar  in  Juice. 

...  . 

Non-saccharlne 

Substances. 

Cane  Sugar  in 

Soluble  Matter. 

Sand)"  loam, 

Fresh  yard-manure. 

16.5 

12.50 

4.00 

75.08 

Clayish  loam, 

Fresh  yard-manure, 

15.5 

11.05 

4.45 

71.30 

'Warm  alluvial,  . 

Y a r d -manure  a n d 
chemicals,  . 

12.75 

9.17 

3.58 

71.92 

IVarm  alluvial,  . 

Fresh  hog-manure. 

13.5 

9.53 

3.97 

70.06 

Light,  sandy  soil. 

No  manure,  . 

18.5 

13.73 

4.77 

74.21 

Alluvial  soil, 

Brighton  lish. 

14.5 

11.15 

3.35 

76.90 

Heavy  soil, 

yard-manure. 

12.25 

8.15 

4.10 

66.53 

- 

- 

13.5 

9.90 

3.60 

73.33 

* Not  raised  on  college  farm  (Connecticut  valley). 


[Effect  of  fertilization  on  sugar  beets.*] 


FERTILIZERS. 

Percentages  of  Sugar  in  Juice. 

Freeport. 

Electoral. 

Vilmoiin. 

Fresh  horse-manure,  .... 

11.96 

9.42 

7.80 

Blood  guano  without  potash. 

10.99 

10.10 

10.20 

Blood  gu.ano  with  potash,  . 

12.55 

13.24 

10.50 

Kainite  and  superphosphate. 

13.15 

12.16 

10.50 

Sulphate  of  i^otash,  .... 

14.52 

14.32 

12.78 

Second  year  after  stable-manure. 

13.49 

12.78 

12.19 

* All  were  grown  on  the  same  soil,  — sandy  loam  (college). 
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D.  Analyses  of  Sugar-producing  Plants — Continued. 


[Effect  of  different  modes  of  cultivation  on  Electoral  sugar  beets.] 


Locality  of  Bekt-field. 

Date. 

Brix 

Saccharom- 

eter 

(Degrees). 

Per  Cent, 
of  Cane 
Sugar. 

Non- 

saccharine 

Substances. 

1. 

Sing  Sing,  N.  Y., 

1872-73 

11 

7.80 

3.20 

2. 

Washington,  N.  Y., . 

14 

10.97 

3.03 

3. 

South  Hartford,  N.  Y.,  . 

;( 

15 

11.70 

3.30 

4. 

Greenwich,  N.  Y.,  . 

12 

9.50 

2.. 50 

5. 

Frankfort,  N.  Y., 

13.5 

11.00 

2.50 

6. 

Albion,  N.  Y.,* 

18 

15.10 

2.90 

Albion,  N.  Y.,t 

14 

9.70 

4.30 

♦ From  beets  weighing  from  1>^  to  2 pounds.  f From  beets  weighing  from  10  to  14  pounds. 


1.  Soil,  loam  resting  on  clayish  liard-juin,  had  been  for  several  years 
in  grass.  Tomatoes  had  been  the  preceding  crop.  Five  hundred 
pounds  of  a phosphatic  blood  guano  were  apjilied  before  planting. 

2.  Soil,  a clayish  loam,  had  been  ploughed  seven  inches  deep.  A 
liberal  amount  of  rotten  sheep-manure  was  placed  in  trenches  and 
covered  by  running  two  furrows  together,  thus  forming  a ridge  on 
which  the  seed  were  2danted. 

3.  Soil,  a gravelly  loam,  which  had  been  richly  manured  with  stable 
compost  and  twice  i^loughed  before  [tlanting. 

4.  Soil,  a sandy  loam,  underlaid  by  tine  sand.  The  seed  were  ijlanted 
on  ridges,  which  covered  trenches  containing  a little  rotten  stable- 
manure. 

5.  No  details  of  modes  of  cultivation  received. 

6.  Soil,  a dark,  reddish-brown,  rich,  deep,  sandy  loam.  Clover  had 
been  raised  for  two  years  jfrevious  to  a croj?  of  carrots,  which  preceded 
the  sugar  beets.  The  beets  were  the  second  crojJ  after  the  ap^ilication 
of  twenty  loads  of  stable-manure  jjer  acre. 


Composition  of  Canada-grown  Sugar  Beets. 


[1872  and  1873.] 


■Where  Grow'n. 

Weight  of 

Roots. 

Specific 
Gravity  of 
Juice 
(Brix). 

Tempera- 
ture of 
Juice. 

Per  Cent, 
of  Cane 
Sugar 
in  Juice. 

Echaullon  de  Montreal,  . 

2 to  21  lbs. 

15.4° 

64°  F. 

11.38 

Riviere  du  Lonj),  . 

2 to  3-}  lbs. 

14.5° 

63°  F. 

10.20 

Chambly,  .... 

2 to  2.V  lbs. 

13.2= 

63°  F. 

9.02 

Maskinonge,  .... 

2 to  3 lbs. 

13.4° 

63°  F. 

8.83 
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D.  Analyses  of  Sugar-producing  Plants  — Continued. 

[Early  Amber  Cane.] 


Date. 


1870. 
Aug.  15, 
Aug.  16, 
Aug.  20, 
Aug.  24, 
Aug.  27, 
Aug.  30, 
Sept.  2, 
Sept.  9, 
Sept.  9, 
Sept.  IS, 
Sept.  18, 
Sept.  18, 
Sept.  18, 
Sept.  21, 
Sept.  23, 
Sept.  25, 
Sept.  28, 
Oct.  4, 
Oct.  7, 
Oct.  8, 
Oct.  9, 
Oct.  14, 
Oct.  18, 
Oct.  19, 
Oct.  22, 
Oct.  23, 
Oct.  24, 


1889. 

October, 

October, 

October, 

October, 

October, 


CONDITION  OF  CANE. 

Brix  Saccharom- 

eter  (Degrees) . 

Temperature  C. 

(Degrees) . 

Glucose. 

Cane  Sugar. 

Soda  solution  re- 

quired to  neu- 
tralize 100  parts 
of  Juice. 

a 

"H 

tn 

No  flower  stalks  in  sight,  * 

4.2 

27 

Per  ct. 

2.48 

Per  ct. 

None. 

c.  c. 

6.8 

Perct. 

7.93 

No  flower  stalks  in  sight,  * 

5.8 

24 

4.06 

None. 

9.0 

11.10 

Flower  stalks  developed,* 

7.9 

24 

3.47 

2.15 

7.0 

13.00 

Flowers  open,* 

8.7 

23 

3.70 

3.00 

4.0 

14.07 

Plants  in  full  bloom,* 

10.0 

25 

3.65 

4.13 

10.0 

15.48 

Seed  forming,* 

9.5 

30 

4.00 

3.81 

9.5 

16.14 

Seed  in  milk,* 

10.7 

27 

3.85 

4.41 

9.5 

15.85 

Seeds  still  soft,* 

90 

6.86 

9.5 

26.13 

Stripped  on  Sept.  2,*  . 

12.8 

‘22 

3.77 

6.81 

9.5 

26.75 

Left  on  field  without  stripping,* 

13.2 

22 

3.57 

7.65 

- 

- 

Tops  removed,* 

13.8 

22 

3.16 

8.49 

- 

- 

Tops  and  leaves  removed  on  Sept.  0,* 

11.5 

22 

3.16 

5.85 

- 

- 

Tops  removed;  left  on  field  9 days,* 

12.8 

22 

10.00 

.60 

- 

- 

Juice  from  the  above,* 

13.0 

21 

- 

- 

- 

- 

Juice  from  the  above,* 

15.0 

18 

- 

- 

- 

- 

Left  on  field  3 weeks,! 

19.8 

21 

11.91 

6.27 

- 

- 

Left  on  field  3 weeks, f 

17.8 

12 

16.60 

- 

- 

- 

Left  on  field  3 weeks,! 

16.1 

17 

8. 02 

6.16 

12.0 

- 

Freshly  cut.  Ground  with  leaves,! 

16.7 

20 

4.16 

9.94 

6.8 

- 

Freshly  cut.  Stripped  two  weeks,! 

12.8 

17 

5.16 

5.27 

7.0 

- 

Freshly  cut.  Stripped  two  weeks,! 

18.4 

17 

7.57 

- 

10.6 

- 

Several  weeks  old,!  .... 

18.2 

15 

10.42 

- 

10.4 

- 

Several  weeks  old,!  .... 

15.1 

23 

7.57 

- 

- 

- 

Several  weeks  old,!  .... 

15.5 

15 

9.22 

- 

13.6 

- 

Several  w'eeks  old,!  .... 

16.2 

16 

8.30 

- 

- 

- 

Several  weeks  old,!  .... 

18.3 

17 

11.30 

5.5 

14.0 

_ 

Several  weeks  old,!  .... 

16.6 

15 

8.63 

- 

9.0 

_ 

100  Parts  of  Cane  contained  — 


6 

‘o 

Glucose. 

Cane 

Sugar. 

Total 

Sugar. 

Early  Tennessee  sorghum,  mature. 

77.43 

1.79 

3.21 

5.00 

Price’s  new  hybrid,  ripe,  . 

77.80 

2.92 

3.78 

6.70 

Kansas  orange,  green, 

80.67 

2.38 

3.63 

6.01 

New  orange,  green 

78.30 

2.96 

3.85 

6. SI 

Honduras,  green,  .... 

77.55 

3.08 

4.01 

7.09 

Raised  on  the  college  farm 


t Raised  by  farmers  in  the  vicinity  of  the  college 
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D.  Analyses  of  Sugar-producing  Plants  — Concluded. 
[Composition  of  the  juice  of  corn  stalks  and  melons.] 


VARIETY. 

Specific  Gravity. 

'I’emperature  C. 

(Degrees). 

(Jlucose. 

Cane  Sugar  in 

Juice. 

Solids. 

Xorthern  corn,*  .... 

1.023 

27 

Per  ct. 

4.35 

Per  ct. 
0.28 

Per  ct. 

15.18 

Black  Mexican  sweet  corn,f  . 

1.018 

27 

2.06 

7.02 

17.44 

Evergreen  sweet  corn,f  . 

1.052 

- 

4.85 

5.70 

20.38 

Common  sweet  corn,f 

1.035 

- 

6.  60 

None. 

- 

Common  yellow  musk-melou,§ 

1.040 

26 

1.67 

2.65 

- 

White-flesh  water-melon, 

1.025 

18 

2.91 

2.16 

- 

Red-flesh  water-melon,  . 

1.025 

22 

3.67 

2.18 

- 

Red-flesh  water-melon,  . 

1.025 

19 

3.84 

1.77 

- 

Nutmeg  musk-melon, II  . 

1.030 

19 

3.33 

2.11 

- 

Nutmeg  musk-melon ,1]  . 

1.050 

20 

2.27 

5.38 

- 

Nutmeg  musk-melon,** 

1.030 

19 

2.50 

1.43 

- 

* Tassela  appearing, 
t Ears  ready  for  the  table. 
X Kernels  somewhat  hard. 
§ Fully  ripe. 


II  Not  ripe. 
TT  Ripe. 

**  Over-ripe. 


Anahjfiei^  of  Dairy  Products. 
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M E T E O E O L O G Y. 


1892. 


The  meteorological  observations  have  been  continued  as 
in  previous  years.  The  temperature,  the  force  and  the 
direction  of  the  wind  and  the  amount  of  cloudiness  are 
recorded  each  day  at  7 2 p.m.  and  9 p.m.  During  the 

summer  months  the  reading  of  a wet-bulb  thermometer  takes 
place  at  the  same  times.  Becords  are  also  taken  of  maxi- 
mum and  nnnimum  tenpieratures,  rainfall,  and  of  casual 
meteorological  phenomena. 

^Monthly  and  annual  re])orts  are  sent  to  the  headipiar- 
ters  of  the  signal  service  at  Washington,  D.  C.,  and  to  the 
New  England  ^leteorological  Society.  During  the  summer 
months  partial  monthly  reports  have  lieen  furnished  also  for 
the  use  of  the  secretary  of  the  State  Board  of  Agriculture. 

At  the  beginning  of  the  year  there  was  no  snow  on  the 
ground.  After  January  1 the  total  snowfall  of  the  season 
amounted  to  thirty-four  inches.  The  heaviest  snow-storm 
during  that  time  occurred  on  January  15,  measuring  seven 
inches.  A storm  giving  six  inches  of  snow  occurred  on 
February  11.  The  la^t  storm,  which  was  only  a trace,  fell 
on  April  10. 

The  last  frost  of  the  season  was  on  INIay  10,  when  the 
minimum  thermometer  registered  35°  E.  . 

The  mean  tem})erature  during  the  first  four  months  was 
31.43°  F.,  lieing  a little  over  one  degree  lower  than  that  of 
last  year.  The  al)solute  minimum  temperature  was  — 10°, 
occurring  on  January  15. 

The  mean  monthly  range  for  the  four  months  was  18.84°  F., 
being  14.16°  lower  than  that  of  the  lirst  four  months  of  ISOl. 
The  prevailing  wind  was  N.  N.  E.  for  January  and  February, 
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and  N.  AV.  for  March  and  A})ril.  During  the  following 
four  inontlrs,  iMay,  June,  July  and  August,  the  mean  tem- 
perature was  65.32'^  F.,  l)eing  1.67°  lower  than  that  of  the 
corresponding  months  of  last  year,  while  the  mean  range  of 
tem})erature  was  5°  greater. 

The  al)solute  maximum  temperature,  viz.,  !)4.5°,  occurred 
on  June  14.  Tlie  minimum  temperature  was  30°,  occurring 
on  May  1.  The  cold  wave  in  May  was  unfavorable  to  the 
germination  of  seeds,  and  was  a set-back  to  general  farming 
operations. 

The  total  precipitation  during  the  months  of  May,  June, 
July  and  August  was  17.07  inches.  During  the  months  of 
June  and  July  the  precipitation  was  slightly  below  the  nor- 
mal, and  there  were  extreme  ranges  of  temperature.  The 
month  of  August  was  characterized  by  excessive  rainfalls, 
the  })recii)itation  being  much  above  the  normal,  and  2.03 
inches  more  than  that  for  August,  1801. 

The  month  of  September  was  very  fair  and  pleasant,  being 
free  from  severe  storms,  and  there  was  no  frost  until  the 
30th,  which  was  the  tirst  of  the  season.  The  precipitation 
was  far  below  the  normal.  The  prevailing  wind  was  S. 
The  temperature  for  Octol)er  and  November  was  about  nor- 
mal, while  for  December  it  was  much  below, 

The  preci})itation  for  October  and  December  was  exceed- 
ingly small,  but  for  November  was  above  the  normal.  The 
total  amount  of  snowfall  during  the  month  of  November  was 
2.68  inches,  and  for  December  2.75  inches.  The  tirst  trace 
of  snow  for  the  season  fell  Novemlier  5.  The  total  amount 
of  ])recipitation  during  the  year  was  below  the  normal,  and 
was  unevenly  distributed.  The  largest  amount  of  water 
falling  in  one  month  was  5.70  inches,  — August;  the 
smallest  amount,  0.64  of  an  inch,  in  October  ; and  only  0.65 
of  an  inch  fell  in  A})ril,  being  an  exceedingly  small  figure 
for  that  month. 
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ANNUAL  REPORT  OF  C.  A.  GOESSMANN, 

Tueasi'Rer  of  the  Massachusetts  Agricultural  Experiment  Station, 

For  the  Year  ending  Dec.  20,  1802. 


Received. 

Cash  on  hand  from  last  year, $3  31 

Cash  from  State  Treasurer,  appropriation,  ....  10,000  00 

Cash  from  State  Treasurer,  Columbian  Exhilhtion,  . . 150  00 

Cash  from  fertilizer  account, 2,310  00 

Cash  from  dairy  bureau, 628  50 

Cash  from  farm 1,01-1  14 

§14,131  95 

Expended. 

Cash  paid  salaries, §3,927  51 

Cash  paid  laboratory  supplies, 579  04 

Cash  paid  printing  and  office  expenses,  ....  576  45 

Cash  paid  farmer  and  farm  lalior, 2,2.54  96 

Cash  paid  farm  supplies 1,749  21 

Cash  paid  dairy  bureau  account, 402  06 

Cash  paid  fertilizer  account 2,304  50 

Cash  paid  construction  and  repairs 774  56 

Cash  paid  expense  of  Board  of  Control,  ....  152  34 

Cash  paid  incidental  expenses, 589  66 

Cash  paid  library 358  99 

Cash  on  hand, 462  67 

§11,131  95 


Summary  of  the  Property  of  the  Massachusetts  State  .Vori- 
CULTURAL  Experiment  Station  (Dec.  31,  1.S92). 


Farm  . 

Live  stock, §628  88 

Tools,  implements  and  machiner_y, 996  80 

Produce  on  hand, 832  60 

Fertilizers 31  60 

Chemical  Laboratoiy ; 

Laboratory  inventory, 3,00.5  27 

Office  furniture,  lilirary,  etc., 1,978  50 

Agricultural  and  Physiological  Lalioratory  : 

Furniture,  herbariums,  library  (tirst  floor),  . . . 734  35 

Instruments,  apparatus,  etc.  (first  floor),  ....  76120 

Furniture  (second  floor), 409  52 

Instruments,  apparatus,  etc.  (second  floor) , . . . 412  40 

Buildings,  land,  etc., . 32,202  00 

Total  of  inventory, §41,993  12 


This  is  to  certify  that  I have  examined  the  hooks  and  accounts  of  Charles  A.  Goessmann, 
Treasurer  of  the  Massachusetts  Agricultural  Experiment  Station,  for  the  tiscal  year  ending 
Dec.  31,  1892,  and  find  them  correct,  and  all  disbursements  properly  vouched  for,  with  a 
balance  in  the  treasury  of  four  hundred  and  sixty-two  sixty -seven  one  hundredths  dollars, 
which  IS  shown  to  be  in  the  bank. 

\VM.  r.  sessions, 

Jan.  10,  1893.  Auditor. 
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Australia. 
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